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THE INFLUENCE OF THE MATERIAL OF 
WIND-INSTRUMENTS ON THE TONE 
QUALITY * 

Sounp is the sensation resulting from 
the action of an external stimulus on the 
sensitive nerve apparatus of the ear; it is 
a species of reaction against this external 
stimulus, peculiar to the ear, excitable in 
no other organ of the body, and completely 
distinct from the sensations of any other 
sense. 

Atmospheric vibration is the normal and 
usual means of excitement for the ear, 
this vibration being produced directly in 
some instruments, called wind-instruments, 
and indirectly through the vibration of 
elastic bodies in others, such as string and 
percussion instruments; and often the vi- 
bration originates in bodies not especially 
designed for producing sounds. 

Physics is mainly concerned with the 
nature of the external stimulus, and the 
word sound is often restricted to refer 
only to these external stimuli. But the 
purely mechanical properties of these 
stimuli often differ among themselves dif- 
ferently than do the auditory effects. Our 
interest is largely in relation to musical 
sounds and hence for the present investi- 
gation we are concerned with the proper- 
ties of the sounds of mechanical physics 
only in so far as they affect the ear, or 
produce sensation. We may, therefore, 
define sound substantially in the words of 
Helmholtz, as already given, and proceed 


1 Address of the vice-president and chairman of | 
Section B, American Association for the Advance- 
ment of Science, delivered December 29, 1908. 
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to investigate the physical cause of these 
sensations. 

If we investigate how many kinds of 
sensation the ear can generate, we find 
that, either because of fundamental or ac- 
quired distinctions, the ear divides sounds 
roughly into two main classes, noises and 
musical tones. Helmholtz’s distinction 
between tone and noise, that one is periodic 
and the other non-periodic, in the light of 
recent experiments, seems hardly adequate. 
Analysis clearly shows that many musical 
tones are non-periodic, at least in the 
sense intended; and it is equally certain 
that noises are as nearly periodic as are 
some tones. In some instances noises are 
due to a rapidly changing period, causing 
non-periodicity; but by far the greater 
number of noises, which are continuous, 
are merely complex and only apparently 
irregular; their analysis is difficult or im- 
possible. The ear, often because of lack 
of training, or the absence of suitable 
standards for comparison, or perhaps on 
account of fatigue, fails to appreciate the 
relations between certain sounds, and, re- 
signing its attention, classes the sounds as 
noises. The study of noises is essential to 
the understanding of the qualities of 
musical instruments, and especially of 
speech; but their study may well be passed 
till we more completely understand the 
nature of the apparently simpler, and 
much more interesting, musical tones. 
While actual musical tones may be non- 
periodic, containing incommensurable par- 
tial tones, yet it is probable that the com- 
ponents are individually periodic, and 
often the entire tone is periodic. We may 
proceed with the provisional definition that 
the sensation of tone is caused by a periodic 
vibration in the air, and to this we are 
mainly to confine our attention. 

The ear, further, receives three classes 
of sensations from tones, and presumably 
no more. One of these gives rise to the 
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characteristic of the tone called pitch; 
this is easily proven to depend upon a very 
simple condition, that of mere frequency 
of vibration. 

The second property of tone is loudness 
or intensity, which is not so simple as 
pitch. For tones of the same pitch, it 
varies mainly as the energy of vibration, 
and this is a function of the amplitude of 
vibration, varying approximately as its 
square; loudness also varies with pitch, 
approximately as the square of the fre- 
quency. As regards the loudness of what 
we hear, very much depends upon the in- 
dividual ear, and, as Professor Sabine 
has clearly shown, upon the surrounding 
objects, walls of rooms, ete. 

The third property of tone is much the 
most complicated; it is that characteristic 
of sounds produced from some particular 
instrument or voice, by which they are 
distinguished from the sounds of the same 
loudness and pitch, produced from other 
instruments or voices. This character- 
istic is called timbre, clang-tint, klang- 
farbe, or, best of all, the idea is expressed 
by the simple English word quality; we. 
shall use the word quality in this specific | 
sense. 

With comparatively little practise any 
one ean acquire’the ability to distinguish 
with great ease any one of a long series of 
musical instruments, even when they all 
sound tones of the same loudness and 
pitch. There is an almost infinite variety 
of tone quality; not only do different in- 
struments have characteristic qualities, but 
different individual instruments of the 
same family show more delicate shades of 
tone quality; and even notes of the same 
pitch ean be sounded on a single instru- 
ment with qualitative variations. The 
bowed instruments, of the violin family, 
show this ability in a marked degree. But 
no musical instrument equals the human 
voice in the richness of qualitative va- 
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rieties and variations; speech employs 
these very qualitative varieties to distin- 
guish the letters and syllables. 

When we inquire as to the cause of tone 
quality, since pitch depends upon fre- 
quency and loudness upon amplitude, we 
conclude that quality must depend upon 
the only remaining property of a periodic 
vibration, namely, the peculiar kind or 
form of the motion; or, if we represent 
the vibration by a curve or wave line, the 
quality is dependent upon the peculiarities 
represented by the shape of the wave. 
There is possible an endless variety of 
motion for the production of sound, and 
quality is, therefore, almost infinitely com- 
plicated in its causes, as compared with 
the other two properties of sounds. 

There can not be a simpler mode of vi- 
bration than that known as simple har- 
monie motion, which is represented by the 
wave line called the sine curve; such mo- 
tion is often referred to as pendular 
motion. Tuning forks properly con- 
structed and mounted on resonance boxes 
are shown by analysis to produce vibra- 
tions in the air which are single simple 
harmonic motions; the resulting tones are 
called simple tones, and their sensation is 
markedly simple and pure. If several 
simple tones of different pitches, as from 
several tuning forks, are simultaneously 
sounded, they simultaneously excite differ- 
ent systems of waves, which exist as varia- 
tions in density of the air; the resulting 
displacements, velocities, and changes in 
density of the air are each equal to the 
algebraic sum of the corresponding dis- 
placements, velocities and changes in den- 
sity which each system of waves would 
have separately produced had it acted in- 
dependently. There must, therefore, be 
peculiarities in the motion of a single 
particle of air which differ for a single 
tone and for a combination of tones; and 
in fact the kind of motion during any 
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one period is entirely arbitrary, and may 
indeed be infinitely various. 

The method by which the ear proceeds 
in its analysis of tone quality was first 
definitely stated by Ohm, in Ohm’s law of 
acoustics. Helmholtz states this law in 
the following forms: 

All musical tones, however complex or peculiar 
in quality, are periodic; the human ear perceives 
pendular vibrations alone as simple tones, and it 
resolves all other periodic motions of the air into 
a series of pendular vibrations, hearing the series 
of simple tones which correspond to these simple 
vibrations. 

Another rendering of this law is: 

Every motion of the air which corresponds to a 
composite mass of musical tones is capable of 
being analyzed into a sum of simple pendular 
vibrations, and to each such simple vibration 
corresponds a simple tone, sensible to the ear, and 
having a pitch determined by the periodic time 
of the corresponding motion of the air. 

The separate component tones are called 
partial tones, or simply partials; that par- 
tial having the lowest frequency is the 
fundamental, while the others are over- 
tones. However, it sometimes happens 
that a partial not the lowest in frequency 
is so predominant as to give the main char- 
acter to the whole sound, and it may be 
mistaken for the fundamental. If the 
overtones have frequencies which are 
exact multiples of the frequency of the 
fundamental, they are often called har- 
monies; otherwise they may be designated 
as inharmonic partials. 

In stating his law, in 1843, Ohm says: 

Fourier spread light in our darkness when he 
brought out (in 1822) his work “La Théorie 
Analytique de la Chaleur,” and so enabled the- 
oretical mechanics to solve the most difficult prob- 
lems of physics with unparalleled ease. 


Fourier had shown in a purely mathe- 
matical way, and with no idea of acoustical 
application, that any given regular peri- 
odie function can always be expanded in 
a trigonometric series of sines and cosines, 
and for each case in one single way only. 
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Each sine or cosine term in the series may 
be considered as representing a single 
vibration ; then in Fourier’s series, the suc- 
cessive terms have frequencies which are 
exact multiples of the first, but the ampli- 
tudes and phase differences are arbitrary 
and ean always be found in every given 
ease, by peculiar methods of calculation 
which Fourier has shown. 

So far as Fourier’s theorem is concerned 
this method of analyzing sound vibrations 
might be merely a mathematical form, not 
necessarily having any corresponding 
actual meaning in the sounds themselves. 
Moreover, in actual musical sounds, many 
of the important partials are not exact 
multiples of the fundamental in frequency, 
that is, they are inharmonic, and with these 
Fourier’s theorem has nothing whatever to 
do, although Ohm’s law still applies to 
them. 

Helmholtz fully demonstrates that the 
ear unaided can thus analyze tones; he also 
developed several methods for assisting the 
ear, chiefly by the use of resonators. His 
monumental work, ‘‘ Tonenempfindungen,”’ 
was referred to by our chairman last year 
as 


produced by a masterful knowledge of physiology, 
physics and mathematics, and a scholar’s knowl- 
edge of the literature of music, remarkable for its 
breadth, completeness and wealth of detail. 


A large part of this work is concerned 
with the demonstrations of Ohm’s law that 
the quality of a musical sound is dependent 
upon the particular combination of partial 
tones which make up the sound under ex- 
amination. He held that 

Differences in musical quality of tone depend 
solely on the presence and strength of partial 
tones, and in no respect on the difference in phase 
under which these partial tones enter into com- 
position. 

A few historical references may be inter- 
esting as showing how clearly these ideas 
were perceived by the earliest investigators. 
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Descartes (1618) says: 

No musical sound can be heard which does not 
appear to the ear to be accompanied by the octave 
above it. 


Mersenne (1636) says of Aristotle: 

He seems to have been ignorant of the fact that 
every string produces five or more different sounds 
at the same time, the strongest of which is called 
the natural tone of the string, and alone is accus- 
tomed to be taken notice of, for the others are so 
feeble that they are perceptible only to delicate 
ears. 


Perrault (1680) says: 

Every noise, although apparently simple, is in 
effect a system and an assemblage of an infinity 
of partial noises that compose a total, in which 
no confusion is remarked on account of the affinity 
that all these partial noises have together. 


Sauver (1702) remarks that 


The organ only imitates by the combination of 
its stops the natural harmony of sonorous bodies. 


La Grange and Bernoulli (1760) both 
state clearly the cause of quality: 


The same single sonorous ray may be moved at 
the same time by many species of vibrations which 
do not interfere with each other in any manner; 
in the place of a node with regard to one species, 
a segment may be formtd with regard to another. 


Monge (1800) says that 


Quality is due to the order and number of the 
vibrations of the aliquot parts of a string, and if 
the vibrations of these aliquot parts could be sup- 
pressed, all strings, of whatever material, would 
yield tones of the same quality. 


Young (1800), describing his experi- 
ments for rendering visible the vibrations 
of a string by means of a ray of light, says: 

According to the various modes of applying the 
bow an immense variety of orbits are produced; 
more than enough to account for all the differences 
of tone by different performers. 


Biot (1817) says: 

All sonorous bodies yield simultaneously an 
infinite number of sounds of gradually decreasing 
intensity, but the law for the series of harmonics 
is different for bodies of different forms; it is this 
difference which produces the particular character 
of sound called timbre. And may not the quality 
of each particular substance, wood or metal, for 
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instance, be due to the superior intensity of one 
or another harmonic? 


Many other quotations might be given 
of opinions expressed by Rameau, Chladni, 
Wheatstone and others; but enough has 
been said to show that the ideas as to qual- 
ity were well understood before Ohm put 
forth his law, which is almost misnamed. 

Helmholtz (1862) defended and devel- 
oped Ohm’s theorem, and gave elaborate 
proof of it, chiefly by the use of resonators. 
Melde (1864) made visible, by his beautiful 
tuning-fork monochord, the simultaneous 
existence of two or more harmonic vibra- 
tions in a string. Koenig (1872) showed 
the simultaneous coexistence of two sets of 
waves in the same organ pipe by means of 
his manometrie flames. 

The theories of Ohm and Helmholtz seem 
so simple that they have generally been 
accepted as expressing the whole physical 
condition, and few investigators have suc- 
cessfully combated them. Seebeck (1844) 
argued that the quality of tone must be 
decided by the ear, and he concluded that 
the definition of a simple tone given by 
Ohm is too limited; he believes that other 
forms of vibration besides the pendular are 
capable of giving the sensations of a single 
simple tone, and that simple tones may 
have different qualities among themselves. 
Seebeck greatly improved the siren, and 
used it to produce the fundamental and 
partial tones with which he experimented. 
Helmholtz admits the experimental results 
of Seebeck, and after extended argument, 
he claims that Seebeck did not give proper 
attention to the hearing of the partials. 

Another investigator to oppose Helm- 
holtz was Koenig; he was not satisfied with 
the statement as to the cause of tone-qual- 
ity. Koenig invented the wave siren, a 
very beautiful piece of demonstration ap- 
paratus, with which he showed that qual- 
ity is not accounted for solely by the pres- 
ence and relative intensity of the partials; 
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but that phase is a factor too important to 
be left out of account. If changes in the 
number and intensity of the partials give 
rise to such differences in quality as we 
observe in instruments belonging to differ- 
ent families, Koenig says the changes in 
the difference of phase for the same par- 
tials are competent to produce differences 
of quality at least as sensible as those 
which are noticed in instruments of the 
same kind. 

Helmholtz says distinctly that if we dis- 
regard the noise of rushing wind, the 
proper musical quality of the tone pro- 
duced by blowing over the mouth of a 
bottle is really the same as that produced 
by a tuning fork; and that the tone of a 
flute, which according to Helmholtz is 
practically devoid of over-tones, is the same 
as that of a tuning fork. Since we agree 
to some extent with Seebeck, that tone qual- 
ity must be decided by the ear, we hesitate 
to adopt the conclusion that the bottle and 
the fork both give simple tones of the same 
musical quality. 

When this address was first thought of, 
it was hoped that some conclusions might 
be reached regarding this general question. 
But, for reasons referred to later, it seems 
best to limit our further consideration to 
certain particular instances, about which 
it is believed some definite conclusions can 
be drawn, 

Perhaps the points to be investigated 
will be most clearly presented by a some- 
what personal statement of the incidents 
that led to this enquiry. 

In connection with the study of the flute 
as a musical instrument there arose the 
question which may be specifically stated : 

Is the tone quality of a flute, the tube of which 
is made of gold, superior to that of a similar flute 


having a tube of silver or of wood? If there is a 
difference, what is its cause? 


Probably many will be inclined at once 
to dismiss the subject as not a question, 
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claiming that there can be no difference 
in such a case, due to material. The writer 
was of this opinion at one time. When 
visiting the establishment of an eminent 
London flute maker, in 1900, he was shown 
several flutes which were tested. One in- 
strument seemed of such unusual excellence 
that the remark was made that it was cer- 
tainly of the finest quality of any that had 
ever been tried. After the instrument had 
been returned to its case, the writer en- 
quired whether it would be possible, at 
some time in the visit to London, for him 
to see one of the few gold flutes which had 
been made, and which were celebrated for 
quality. The reply was startlingly unex- 
pected, for the maker said, with evident 
satisfaction, that the flute just played was 
of gold! It had been prepared for the 
Paris Exposition, but was not being ex- 
hibited, as the English exhibits had been 
largely withdrawn because of some French 
caricatures of Queen Victoria. It may be 
well, also, to add that the flute had been 
examined in dim artificial light, the color 
thus escaping notice. However, the inci- 
dent carried conviction to the writer, as 
very few tests could have done. 

As further justification for considering 
this question, several quotations will be 
given showing the great difference of opin- 
ion among those who should speak with au- 
thority. 

Each kind of wind instrument, except 
the flute, has always been made of its own 
proper kind of material; there are two 
large classes, the wood-wind and the brass- 
wind of the orchestra. Each group has its 
distinct tone quality, which is generally 
considered as due to the method of tone 
production, while the material is regarded 
as a matter of mechanical convenience. 
The flute is classified as a wood-wind in- 
strument. 

Formerly flutes were usually made of 
wood, though in 1806 flutes of glass were 
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patented by Laurent, of Paris, the advan- 
tages claimed being, not tone-quality, but 
freedom from checking, changes of bore, 
and leakage. Ivory has been used for 
small flutes, and parts of large flutes, 
mainly for the sake of appearance. In 
1847 Theobald Boehm, of Munich, a Royal 
Bavarian court-musician, who had, in 
1832, invented a new system of fingering 
and key construction, made elaborate ex- 
periments on the bore, size of holes, and 
material. These experiments had an aca- 
demic relationship, for they were carried 
out under the guidance of Dr. Carl von — 
Schafhautl, an eminent professor in the 
University of Munich, who was a life-long 
personal friend of Boehm. Boehm experi- 
mented with hundreds of tubes, and our 
interest lies in the fact that he introduced 
with great success cylindrical tubes of 
hard-drawn silver, though wood tubes were 
also used. There at once arose a contro- 
versy as to the relative merits of various 
materials, which still rages. 

Besides being one of the world’s greatest 
artists and a composer of ability, Boehm 
maintained one of the most celebrated flute 
manufactories, and made hundreds of 
flutes of the highest excellence ; instruments 
made in his lifetime are to-day valued 
above all others, as the old Italian violins 
are valued above modern instruments. 
Near the end of his career, in 1871, he 
published a book giving the results of his 
sixty years of experience, in which he 
says: 

The greater or less hardness and brittleness of 
the material has a very great effect upon the 
quality of tone. Upon this point much experience 
is at hand. Tubes of pewter give the softest, and 
at the same time the weakest, tones; those made of 
very hard and brittle German silver have, on the 
contrary, the most brilliant, but also the shrillest, 
tones; the silver flute is preferable because of its 
great ability for tone modulation and for its un- 
surpassed brilliancy and sonorousness; compared 
with these the tones of flutes made of wood, sound 
literally wooden. 
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Directly against these opinions of Boehm 
we may place the equally authoritative one 
of Victor C. Mahillon, of Brussels, the 
head of the celebrated musical instrument 
manufactory, and the Curator of the Mu- 
seum of Instruments of the Belgian Royal 
Conservatory of Music—containing one of 
the most celebrated collections of musical 
instruments in the world. Mahillon has 
devoted his life to the study of musical 
instruments, and is recognized the world 
over aS an eminent authority. In his 
treatise, ‘‘ Elements d’Acoustique, musicale 
et instrumentale,’’ one of the best works 
on the acoustics of musical instruments, 
he says: 

Theobald Boehm was the first, we believe, to try 
to construct a flute upon scientific principles, 
using a cylindrical tube, with rationally placed 
holes; it was he who first tried to explain the 
division of the air column of the tube. .. . It is 
to be regretted that this celebrated reformer of 
the flute was not able to grasp the principle, 
resulting moreover from his own theory, that the 
air is the only vibrating body in the flute, as well 
as in all other wind-instruments. It would have 
been better had he not written the following lines, 
which in our opinion, disfigure all of his work. 


Mahillon then quotes Boehm’s opinions 
given above, and continues: 

One would almost refuse to believe, if it were 
not written, that a man of the standing of Boehm, 
who had revolutionized, from the foundation, the 
principles which had existed for ages in the con- 
struction of flutes, was not able to release himself 
completely from such prejudices; nevertheless, he 
held to this one blunder. 


In another place, Mahillon says: 

This error is shared in by nearly all artists who 
play wind instruments. The one who plays a 
brass instrument will say that the thinner the 
walls the more easy will be the production of 
tone; the bassoonist is persuaded that all the 
vibrations of his instrument exist in the material 
of the mouth piece. 


He deseribes the opinion of the clario- 
netist and flutist at length, and continues: 


Who does not know the brilliant sound of the 
cavalry trumpet? It would seem that if this 
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same brilliancy were produced by an instrument 
constructed wholly of wood, that this error whose 
existence we regret, would disappear forever. But 
it is not so. For more than ten years, we have 
had occasion to make heard, almost every day, an 
instrument constructed by Mr. C. Mahillon; it 
possesses the exact proportions of a cavalry 
trumpet, and gives exactly the same brilliancy as 
the instsument of brass, so that it is impossible 
to distinguish the one from the other. How much 
trouble professors might spare their pupils, if, 
being inspired by the revelations of science, they 
would content themselves with teaching principles, 
and abandon the prejudices which pass every day 
from master to pupil. 

Albert Lavignac, professor in the Paris 
Conservatory of Music, in his book, ‘‘ Music 
and Musicians,’’ published in New York 
in 1899, says: 

First we have to notice that the sonorous body 
is the column of air contained inside the tube, 
whose metal, wood, or other material, has no 
office whatever, except that of determining the 
form and dimensions of the mass of air imprisoned 
within it, which is itself, and itself alone, the 
vibrating body. The recognition of this fact is of 
the highest importance in understanding the sub- 
ject. 

Lavignae then describes the experiments 
of Mahillon with the wood trumpet, and 
other experiments of the same import by 
Sax, the instrument maker of Paris, with 
brass clarionets; he also refers to paste- 
board organ pipes and other instances, 
which support his theory. 

The gentlemen quoted are by no means 
alone in their opinions. The writer has 
occasionally mentioned to some of his 
scientific friends that he sometimes won- 
dered whether the tone of a flute is affected 
by the material of its tube. Many times 
the answer has been: ‘‘Of course, you 
think it is not.’’ 

In direct opposition to the experiments 
of Mahillon and Sax are those of Schaf- 
hautl (of the University of Munich), who 
throughout his life made many researches 
on acoustical subjects, being influenced, no 
doubt, by the problems which his friend 
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Boehm was trying to solve. He is the 
author of many papers, which appeared in 
the Annalen der Physik, and in various 
scientific and musical journals. One of his 
papers, published in 1879, is entitled: ‘‘Is 
the dogma of the effect of the material 
out of which a wind-instrument is made, 
upon the tone of the same, a fable?’’ 
Schafhaiutl quotes at length a sarcastic 
statement which begins by saying: 

A fable, the more remarkable since it is always 
discussed, is that the material of which a wind- 
instrument ‘is made, has an influence upon the 
material of the same; that this is not so rests 


upon incontrovertible acoustical laws, about which 
there should be absolutely no more discussion. 


Schafhiutl then says: 


From the student of nature, such an oracular 
speech in the name of science would certainly 
win a laugh. 


He proposes to allow nature to speak for 
herself upon this interesting question. He 
then describes with great detail how he 
had made seven cavalry trumpets with in- 
ternal dimensions all exactly alike; of thick 
brass, thin brass, lead, gypsum, and three 
of paper of different thicknesses ; they were 
placed side by side on a convenient stand, 
and were blown by a most skillful profes- 
sional trumpeter. He says: 


What a difference in the tone quality! The 
most brilliant tone was given by the trumpet of 
brass 0.85 mm. thick. The tone of the trumpet of 
lead was heavy and dull, while the tone of the 
paper trumpets was papery and excited general 
laughter. 


He describes many other experiments and 
opinions about reed instruments, violins, 
flutes, organs, the human voice, ete. The 
study of this work led the writer to repeat 
some of Schafhautl’s experiments and to 
try others with organ pipes, the results of 
which will be given in some detail. 

For a model an open organ pipe of wood 
was chosen, of the style usually supplied 
by Koenig for acoustical experiments. 
This pipe gives the tone G,—=192 com- 
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plete vibrations—this is violin G, below 
middle C; the pipe is 5.8 em. wide, 7 em. 
deep, 78 em. long and has walls 1 em. thick. 
Four pipes having exactly the same in- 
ternal dimensions as this wood pipe were 
made of common sheet zine, the metal being 
about 0.5 mm. thick. Upon blowing one of 
the zine pipes, the unexpected result was 
obtained that its pitch is more than two 
semi-tones of the musical scale lower than 
that of the wood pipe of the same dimen- 
sions; its pitch was found to be 164, and 
that of the other zine pipes was nearly the 
same. The pipes are always blown on a 
windchest, under moderate pressure—2$ to 
34 inches by the water gauge—which is 
automatically controlled. 

While the zine pipe is clearly sounding 
its fundamental tone, if it is very lightly 
touched on opposite sides by the thumb and 
finger, it immediately speaks the first over- 
tone very clearly with no perceptible ad- 
mixture of the fundamental ; upon removal 
of the fingers the sound returns to the fun- 
damental. The overtone thus obtained is 
not harmonic, its frequency being 2.06 
times that of the fundamental; however, 
the pitch of both the fundamental and the 
overtone can be varied several vibrations 
per second by grasping the pipe in the hand 
and varying the pressure of the grasp. 

If the pipe is firmly grasped in both 
hands, just above the mouth, it speaks a 
mixture of the fundamental and the second 
partial, just mentioned and also a third 
partial whose frequency is 2.66 times that 
of the fundamental. By increasing the 
pressure of the hands on the outside of the 
pipe, the first and second partials become 
weaker, while the third becomes stronger 
till it is the real tone of the pipe; it is 
approximately the tone Bb, a fourth above 
the octave of the fundamental. These re- 
sults are so conspicuous as to be almost 
startling, caused by the unmusical sound 
of the inharmonic partials; the tone quality 
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varies as much as from a flute to a tin horn. 

One of the zine pipes was placed inside 
of a large pipe of zine to form a double- 
walled pipe, with spaces 2 em. wide between 
the walls; the outer wall was attached to 
the inner one only at the extreme bottom 
on three sides, but just above the upper lip 
plate on the front side. Attaching the 
outer pipe did not alter the pitch or quality 
in any noticeable degree. The double- 
walled pipe gives a full fundamental tone, 
F, = 164, without conspicuous overtones. 

While the pipe is sounding continuously, 
water, at room temperature, is allowed 
slowly to run into the space between the 
walls. As this space is filling, the tone of 
the pipe changes conspicuously thirty or 
forty times; a few of these changes will be 
noted. When the water is 5 em. above the 
lower lip, the pitch rises by 2 vibrations 
per second ; when the water is 10 cm. high, 
the fundamental tone breaks, and the first 
overtone is clearly heard; at 11 cm. the 
fundamental is almost inaudible, the first 
overtone being loud; at 14 cm. the funda- 
mental alone is heard, but with a pitch 6 
vibrations sharper than at first. As the 
water rises the pitch begins to fall, and 
the overtone reappears, till, at a height of 
water of 28 em., the two tones are both 
very distinctly heard, the fundamental 
having a pitch of 164 F,, the same as at 
the beginning, and the overtone a pitch 2.13 
times as great, about that of the tone F;,?. 
At a height of water of 29.5 em. the over- 
tone is heard alone, at 31.5 em. the funda- 
mental only is heard; while at 33.5 em. the 
two tones are mixed and are both ciearly 
sounded. These alternations are again re- 
peated, and as the water rises to a height 
of 46 em. the fundamental begins to flatten, 
till, at 57 em., its pitch is 158, that of the 
tone E,, a semi-tone lower than at first. As 
the pitch of the fundamental falls, that of 


the overtone rises, and when the water. 


stands 69 em. high, the fundamental has a 
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pitch of 160, the overtone 400, the ratio is 
2:5, or the tones, instead of being an octave 
apart, are an octave and a third. The 
actual sounds are E, and G,*, and the two 
sounds from the one pipe are each as clear 
and distinct as the sounds from two sep- 
arate pipes, as actual comparison has many 
times proved to various observers. As the 
water rises through the remaining 9 em., 
there are several changes in quality; when 
the space is full of water the overtone, 
though present, is less intense and is not in 
such good tune. 

This pipe, which has the dimensions of a 


‘wood pipe giving the tone G, has, when 


empty, the pitch F, and when filled with 
water the pitch is E; during the filling the 
pitch varies more than a semi-tone, first 
rising and then falling, while the changes 
in the quality of the tone are so astonishing 
that they must be heard to be appreciated. 

The pipe has been filled with sand, and 
it shows the same series of changes, though 
some of the tones seem to be more deadened 
than with the water filling, and it does not 
seem to be quite so sensitive to slight varia- 
tions. 

(Some photographic records of the varia- 
tions in the sound waves coming from this 
pipe, and the pipe itself will be exhibited 
in another communication to the program 
of this meeting. The photographs show 
the distinctness of the changes that occur.) 

It is, of course, well known that the pitch 
and even the quality of a pipe are influ- 
enced by the thickness of wall and condi- 
tion of the inner surface; but that the 
properties of the pipe should be so pro- 
foundly altered by even slight changes 
entirely outside of the pipe was wholly 
unexpected, even with a pipe of the con- 
struction described. After the demonstra- 
tion of these effects, one will surely admit 
that the quality of a wind-instrument may 
be affected. by the material of its body to 
the comparatively limited extent claimed 
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by the player. That the flute is more sus- 
ceptible to this influence than other instru- 
ments is due to the fact that its tube is only 
from 0.2 to 0.3 mm. thick, that is, half as 
thick as the zine walls of the experimental 
pipe. The cylindrical shape of the tube 
gives a mechanical stiffness which largely 
prevents the transmission of influences 
through the walls; nevertheless, it is con- 
ceivable that the presence or absence of a 
ferrule or of some support for a key might 
cause the appearance or disappearance of 
a partial tone, or put a harmonic partial 
slightly out of tune. (The idea of experi- 
menting with a flute of rectangular cross- 
section occurred too late to be made use of 
at this time.) 

The traditional influences of the different 
metals on the flute are consistent with the 
experimental results obtained from the 
organ pipe. Brass and German silver are 
usually so hard, brittle and stiff as to have 
but little influence upon the air column, 
and the tone is said to be hard and trumpet- 
like. Silver is heavier and softer, and 
adds to the mellowness of the tone. The 
much greater softness and density of gold 
adds still more to the soft-massiveness of 
the walls, giving an approach to the organ 
pipe surrounded by water, and permitting 
a greater influence of the walls upon the 
tone, and increasing the richness of tone by 
augmenting the fullness of the partials, as 
was the case with the organ pipe. That the 
partials from the gold flute are actually 
fuller than from other, is proved by the 
photographie comparisons of wave forms 
which are referred to in another communi- 
cation. 

Mere massiveness of the walls does not 
fulfill the desired condition; a heavy tube, 
obtained from thick walls of brass, has such 
increased rigidity as to produce an unde- 
sirable result. The walls must be thin, soft 
and flexible, and be made relatively massive 
by increasing the density of the material. 
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A tube of pure platinum would best fulfil 
these conditions; a report upon the infly. 
ence of such a tube may be made later, 
The gold flute tube and the organ pipe 
surrounded with water are, no doubt, sim- 
ilar to the longer strings of the pianoforte 
which have such rich quality ; these strings 
are wound or loaded, making them massive, 
while the flexibility or ‘‘softness’’ is un- 
impaired. The organ pipe partly filled 
with water is like a string unequally loaded, 
its partials are out of tune and give a freak 
tone. The flute, unfortunately of neces- 
sity, is unequally loaded by its key mechan- 
ism, and this no doubt accounts for the fact 
always noticed by players, that certain 
tones are full while others are poor or dull 
in quality, or are liable to shrillness; the 
skillful player covers these defects by his 
art. This opinion is confirmed by the fact 
that the tone of flute tubes having no holes 
or keys is influenced by the manner of hold- 
ing the tube in the hands; certain overtones 
are difficult to produce till the points of 
support of the tube have been shifted. 

(The question has been answered to the 
writer’s complete satisfaction by actual 
musical trials, extending over four years, 
with flutes of wood, hard rubber, glass, 
brass, German silver, silver and gold. The 
gold flute is, beyond all doubt, distinctly 
superior; its tone may be described as full, 
rich, less shrill when sounded loudly, and 
more liquid; the silver flute is more deli- 
eate, and certainly simpler in quality, 
which manifests itself as shrillness in the 
loud and high tones. ) 

The quantitative and photographic inves- 
tigation of this question is not complete, 
but one result of general application seems 
conclusive. Perhaps the theory of Helm- 
holtz has been very generally accepted, that 
all tones of the same quality, that is, belong- 
ing to the same register of any given instru- 
ment, have a characteristic set of har- 
monies, the proportional intensities of 
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which remain constant. Visual and photo- 
graphic observation of the wave forms from 
many instruments shows that the overtones 
are certainly not harmonic in the sense 
commonly understood, and, moreover, the 
different notes in the scale of any one in- 
strument are not similar in their composi- 
tion. While a tone is being given with no 
variation that the ear detects, the partials 
are seen to be rapidly varying in phase, or 
intensity, or both. A slight change in the 
manner of blowing a wind instrument, 
which to the ear results merely in a change 
of loudness, completely alters the form of 
the wave. Instead of a characteristic series 
of harmonies, it seems that each instrument 
possesses rather a characteristic tone or 
tones, which is of constant pitch for all 
notes of its seale. This theory has been re- 
cently advanced by Meissner, from experi- 
ments with the phonograph. Such a char- 
acteristic tone for the flute would seem to 
be consistent with the rather anomalous 
conditions imposed by the stopper in the 
head-joint of the instrument. 

The inadequacy of the former theory is 
clearly shown by the failure of many at- 
tempts to synthetically reproduce the char- 
acteristic tones of orchestral instruments, 
such as those by Helmholtz, Koenig and 
more recently by the Telharmonium. 

A complete reply to the second part, 
‘“Why,’’ of the question propounded for 
consideration has, by no means been given; 
but the first part of the question, we feel, 
has been conclusively answered: the effect 
of material upon tone quality of wind 
instruments certainly is not a fable. 


Dayton C. MILLER 
Case Scnoot or APPLIED SCIENCE 


REPORT OF COMMITTEE ON STANDARDS 
OF AMERICAN UNIVERSITIES* 
THe Committee on Standards of American 
Universities begs leave to report as follows: 
* Amended and adopted by the National Asso- 


ciation of State Universities, Washington, D. C., 
November 17, 1908. 
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The committee originally was appointed at 
a session of this association in Washington, 
D. C., November 13, 1905, and consisted of 
Presidents Bryan, of Indiana, James, of 
Illinois, and MacLean, of Iowa, Chairman. 
The resolution under which the committee 
was appointed reads: 

That a committee be appointed that shall report 
later to this body upon standards for the recogni- 
tion of American universities and upon standards 
for the recognition of the A.B. degree and higher 
degrees. 


The committee was unable to meet in 
1905-6. The chairman presented a memoran- 
dum for a partial report at the session of the 
association, November 12-13, 1906, in Baton 
Rouge, La., and the committee was continued. 
At a meeting of the association in 1907, the 
committee asked for further time. The re- 
quest was granted and at the special meeting 
of the association in Chicago in February, 
1908, President Baker, of Colorado, was added 
to the committee. The committee has had 
several extended sittings and unites in the 
following statements and recommendations: 

Your committee believes that there are cer- 
tain clearly marked tendencies or forces at 
work in our American society toward a de- 
velopment, at no distant date, of a typical 
institution of learning, which we may not im- 
properly call the Standard American Uni- 
versity. 

This institution will, for an indefinite time, 
include as an important part of its organiza- 
tion what we may call a Standard American 
College, with a four-year curriculum, with a 
tendency to differentiate its parts in such a 
way that the first two years shall be looked 
upon as a continuation of, and a supplement 
to, the work of secondary instruction, as given 
in the high school, while the last two years 
shall be shaped more and more distinctly in 
the direction of special, advanced or uni- 
versity instruction, rising gradually into the 
advanced work of the graduate school. 

The Standard American University will 
also include as a distinct department the 
graduate school or philosophical faculty. 

It will also include as organic parts of the 
institution in its fully developed form, vari- 
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ous professional schools such as law, medicine 
and engineering. 

Present tendencies point, in our opinion 
then, to a definite differentiation in the work 
of the college at the close of the sophomore 
year toward university work in the real sense. 
If these views are just, we suggest the follow- 
ing formulation of principles underlying the 
organization of such an institution and we 
may define the Standard American University 
to be an institution: (1) Which requires for 
admission the completion of the curriculum 
of a standard American high school with a 
four years” course, or in other terms, the com- 
pletion of a course which will enable the pupils 
to offer not less than fourteen five-hour units, 
or equivalent; (2) which offers in the college 
of literature and science two years of general 
or liberal work completing or supplementing 
the work of the high school; (3) which offers 
a further course of two years so arranged 
that the student may begin work of university 
character leading to the bachelor’s degree at 
the end and reaching forward to the con- 
tinuation of this work in the graduate school 
or the professional school; (4) which offers 
professional courses, based upon the comple- 
tion of two years of collegiate work, in law, 
or medicine or engineering; (5) which offers 
in the graduate school an adequate course 
leading to the degree of doctor of philosophy. 

It is recommended that this association 


The definitions of standards in terms of time 
are used as a matter of convenience, but there 
shall be due opportunity in individual cases to 
show equivalents. In the definitions of units for 
collegiate entrance requirements, it is recom- 
mended that those now current in the North 
Central Association of Colleges and Secondary 
Schools, the Association of Colleges and Prepara- 
tory Schools of the Middle States and Maryland, 
the New England Association of Colleges and 
Preparatory Schools, the Association of Colleges 
and Preparatory Schools of the Southern States, 
the College Entrance Examination Board, the New 
England College Entrance Certificate Board and 
the National Conference Committee of the Asso- 
ciations of Colleges and Preparatory Schools, and 
those formulated by associations of experts, and 
accepted by the above bodies, be recognized. 
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recognize any institution, in whole or in part, 
doing work of this grade as, in so far, doing 
work of university quality. 

In recommending that university work 
begin with the junior year of the college and 
that the professional schools be based on the 
first two years of college, the report is in line 
with present tendencies. It is in accord with 
the growing belief that the work of the last 
two years of college should be organized into 
groups that aim at more definite results, and 
lead to greater efficiency. But this is only 
the first of many problems. We are facing 
questions of the time beyond the junior year 
for attaining the Ph.D. degree, of adjusting 
the scheme of counting the last two years 
toward both arts and professional degrees, of 
the place of the A.B. degree, of the age when 
the period of general education should end, 
and of a possible reorganization of elementary 
and secondary education. But these questions 
are not ready for solution and hardly belong 
to the work of the committee at the present 
time. 

In accordance with the foregoing definition 
of the Standard American University, it is 
recommended that the following standards be 
set up: 

1. Time Requirement for the Bachelor’s 
Degree.—Not less than sixty year-hours, or 
twelve units, of collegiate work shall be re- 
quired for the bachelor’s degree. 

2. Qualifications of Teachers.—It is ex- 
pected that the teacher in the high school shall 
have the bachelor’s degree, or show evidence of 
equivalent attainment, and it is recommended 
that he have the master’s degree. As a rule, 
the professors of all ranks in the collegiate 
work shall have the degree of doctor of phi- 
losophy, or its equivalent. The professors giv- 
ing instruction in graduate work are ex- 
pected to show, in addition to the possession 
of a doctor’s degree, or its equivalent, their 
scholastic ability by successful research and 
publication, and above all, they must have 
demonstrated that they have power as teachers 
to inspire the students with zeal for research. 
Indeed, it is understood that all the teachers 
should possess the power of imparting knowl- 
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edge and of character building. In addition, 
the professors in the professional schools 
should give evidence of doing investigative 
work and those in technical schools, evidence 
of the power of practical research. 

3. Institutional Facilities—(1) There 
should be adequate general and departmental 
libraries, with (a) sufficient number of dupli- 
cate books for purposes of undergraduate in- 
struction, (b) where graduate work is offered, 
books, monographs and other material for 
purposes of research. (2) There should be 
modern laboratories’ and apparatus, with (a) 
sufficient supervision for undergraduate teach- 
ing, (b) where graduate work is offered, re- 
search laboratories. 

4. Time Units for Degrees.—Institutions 
providing for advanced work shall require 
three years or nine five-hour units’ from the 
beginning of the junior year for the degree of 
master of arts, or five years or fifteen five- 
hour units for the degree of doctor of phi- 
losophy, and with work in residence.‘ 

5. Scope of Curriculum.—To be a standard 
university an institution shall be equipped to 

*In the use of the term laboratories, not only 
those for the material sciences with opportunity 
for proper field work are included, but also mu- 
seums and proper laboratories for the historical 
sciences and philosophy. 

* The unit in the high school is reckoned usually 
from a period of forty minutes, with twenty 
periods in a week. The units in the college or 
university are reckoned from a period of fifty or 
fifty-five minutes, with fifteen periods in a week, 
the differences in length of periods and in number 
of periods a week being due to the maturity or 
training of the student. 

‘The units shall not necessarily be schedule 
hours, but their equivalent, and shall include 
credit for research and thesis work. It is of 
course understood that from the beginning of the 
junior year, there is the adoption of a group sys- 
tem suggested by the honor schools in English 
universities, or the separate faculties in uhe Ger- 
man universities, and that the kind of instruction 
contemplates investigation—in short, science with 
power—as the purpose. It is the intent that the 
cultural atmosphere shall per~:de the work of the 
student who begins specialization and that some- 
thing of the spirit of discovery and the earnestness 
it brings shall affect the cultural temper. 
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give instruction leading to the degree of 
doctor of philosophy in at least five depart- 
ments, according to the standard prescribed 
in this report, and shall have at least one uni- 
versity professional or technical school. The 
term university professional or technical 
school ghall not be applied to any professional 
or technical school that does not require the 
two years’ collegiate training for admission. 

Your committee further recommends as 
follows: 

Provision for Recognition of Other Institu- 
tions.—Provision shall be made whereby in- 
stitutions other than state universities may be 
freely welcomed to adhere to the standards set 
up by this association. 


Committee on Standards 


1. There shall be a standing committee on 
standards of five members, of which the 
honorary vice-president of this association 
(the United States Commissioner of Educa- 
tion) shall be one. The committee on 
standards may invite into conference repre- 
sentatives of other educational organizations 
interested in formulating standards.’ 

2. When institutions within or without the 
association seek to adhere to the standards, 
said committee shall have the power to recom- 
mend to. this association for recognition, in- 
stitutions meeting these standards and may, 
after report to this association and its ap- 
proval, issue certificates to institutions, to de- 
partments and even to individual instructors. 

3. The committee may employ assistance 
upon the approval of the executive committee, 
the compensation for such assistance, together 
with necessary traveling expenses, to be paid 
from a fund created for the purpose, raised 
by apportionment among the members of this 
association in accordance with the sum ex- 
pended by each institution for salaries. 

4. The committee or their representative 

*Committee is made up of the following mem- 
bers: President Jacob Gould Schurman, chairman, 
ex-officio; Dr. Elmer E. Brown, United States 
Commissioner of Education, ex-officio; President 
William Lowe Bryan, President James H. Baker, 
President Edmund J. James, President George E. 


MacLean, secretary. 
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may, when invited, visit an institution apply- 
ing for recognition, the expense of such visita- 
tion to be borne by the institution concerned. 

5. In making recommendations as to insti- 
tutions, the committee on standards shall give 
great weight to the character of the cur- 
riculum, the efficiency of instruction, the 
scientific spirit, the standard for regular 
degrees, conservatism in granting honorary 
degrees, and the general tone of the institu- 
tion. 

6. This committee shall further be charged 
with the duty of correspondence with institu- 
tions and governments at home and abroad to 
gain proper recognition of graduates and stu- 
dents from these recognized institutions, de- 
partments and individuals. 

7. The committee on standards shall report 
further upon standards and classification and 
shall cooperate as far as possible with a 
similar committee of the Association of 
American Universities. 


Publication of Standards and List of In- 
stitutions.—This association shall publish the 
standards that have been adopted and, from 
time to time, the list of institutions adhering 
to them. 

Lowe Bryan, 

James H. Baker, 

EpMUND J. JAMES, 

Grorce E, MacLean, Chairman, 
Committee 


THE SEVENTH INTERNATIONAL CONGRESS 
OF APPLIED CHEMISTRY 


Tue American Committee for the Seventh 
International Congress of Applied Chemistry, 
which meets in London, from May 27 to June 
2, 1909, has been completed and a list of the 
members follows. The fee for membership for 
men at the approaching meeting is one pound 
and for women fifteen shillings. It is sug- 
gested that subscription for membership be 
sent to the chairman of the American com- 
mittee or to chairmen of the sub-sections, and 
that five dollars be sent for men’s memberships 
in order to cover the necessary expense for 
postage, etc., which has been and will be in- 
curred. The chairman of the committee or 
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the chairmen of the sub-committees wil] 
undertake to forward subscriptions to the 
London committee, or members may send their 
checks to Mr. Thos. Tyrer, treasurer, 10 Crom- 
well Crescent, London, S. W., England. In 
the latter case it is requested that notice be 
sent to the chairman of the American com- 
mittee. Titles of papers, together with ab- 
stracts, should be sent first to the chairman of 
the section to which the papers belong, and he 
will transmit them to the chairman of the 
American committee for entry and transmis- 
sion to London. H. W. Witey 


» 
LIST OF MEMBERS FORMING THE AMERICAN 
COMMITTEE 

Harvey W. Wiley, chairman, American Com- 
mittee, Washington, D. C. 


Members of the Advisory Committee of Honor 


Dr. John J. Abel, president of the American 
Society of Biological Chemists, Johns Hopkins 
University, Baltimore, Md. 

Mr. Edward G. Acheson, president of the Amer- 
ican Electro-chemical Society, International Ache- 
son Graphite Company, Niagara Falls, N. Y. 

Dr. M. T. Bogert, president of the American 
—e Society, Columbia University, New York 

ity. 

Dr. C. F. Chandler, former president of the 
American Chemical Society, head of the chemical 
department of Columbia University, Columbia 
University, New York City. 

Dr. Frank W. Clarke, former president of the 
American Chemical Society, and honorary mem- 
ber of the English Chemical Society, Geological 
Survey, Washington, D. C. 

Dr. Wm. H. Nichols, chairman of the General 
Fagg Company, 25 Broad Street, New York 

ity. 

Dr. Ira Remsen, president of the Johns Hopkins 
University, former president of the American 
Chemical Society, Johns Hopkins University, Bal- 
timore, Md. 


Section 1. Analytical Chemistry 


Chas. Baskerville, chairman, The College of the 

va of New York, New York City. 
. L. Briggs, 25 Broad Street, New York City. 

Louis Munroe Dennis, Corne}! University, Ithaca, 
X. 

Parker C. Mcllhiney, 7 East 42d Street, New 
York City. 

Henry P. Talbot, Massachusetts Institute of 
Technology, Boston, Mass. 

Fletcher P. Veitch, Bureau of Chemistry, U. S. 
Department of Agriculture, Washington, D. C. 

Percy H. Walker, Bureau of Chemistry, U. S. 
Department of Agriculture, Washington, D. C. 


Section 2. Inorganic Chemistry 


J. D. Pennock, chairman, The Solvay Process 
Company, Syracuse, N. Y. 
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A. §. Cushman, Office of Public Roads, U. S. 
Department of Agriculture, Washington, D. C. 

Clifford Richardson, Cortlandt Street Building, 
3z Church Street, New York City. 

Wm. D. Richardson, c/o Swift & Co., Chicago, 


1. 
. W. H. Walker, Massachusetts Institute of Tech- 


nology, Boston, Mass. 


Section 3. Metallurgy and Mining, Explosives 
Division a. Metallurgy and Mining 

John Hays Hammond, chairman, 71 Broadway, 
New York City. 

F. P. Dewey, 415-416 Colorado Building, Wash- 
ington, D. C. 

H. O. Hofman, Massachusetts Institute of Tech- 
nology, Boston, Mass. 

N. W. Lord, Ohio State University, Columbus, 
Ohio. 

J. W. Richards, Bethlehem, Pa. 

R. H. Richards, Massachusetts Institute of 
Technology, Boston, Mass. 

Albert Sauveur, Cambridge, Mass. 

Thomas D. West, Sharpsville, Pa. 


Division b. Explosives 

Chas. E. Munroe, chairman, The George Wash- 
ington University, Washington, D. C. 

A. A. Breneman, 97 Water Street, New York 
City. 

Arties M. Comey, E. I. du Pont de Nemours 
Powder Co., Chester, Pa. 

Clarence Hall, U. 8. Testing Station, 40th and 
Butler Streets, Pittsburg, Pa. 

G. W. Patterson, U. S. Smokeless Powder Fac- 
tory, Indian Head, Md. 


Section 4. Organic Chemistry and Allied 
Industries 
Division a. Organic Chemistry 

William MeMurtrie, chairman, 480 Park Ave- 
nue, New York City. 

F. D. Dodge, 69 Avenue A, Bayonne, N. J. 

A. H. Gill, Massachusetts Institute of Technol- 
ogy, Boston, Mass. 

W. S. Gray, 76 William Street, New York City. 

Arthur Lachman, Petaluma, Cal. 
‘i A. H. Sabin, 432 Sanford Avenue, Flushing, 

Homer E. Sawyer, 42 Broadway, New York City. 


Division b. Coloring Substances and their Uses 


Bernhard C. Hesse, chairman, 90 William Street, 
New York City. 

Herman A. Metz, Comptroller of the City of 
New York, New York City. 

Hugo Schweitzer, 427 West 117th Street, New 
City. 

I. F. Stone, 100 William Street, New York City. 

Louis I. Waldman, Box 162, Albany, N. Y. 


Section 5. Industry and Chemistry of Sugar 
Charles A. Browne, chairman, Mallery Building, 
80 South Street, New York City. 
A. Hugh Bryan, Bureau of Chemistry, U. S. 
Department of Agriculture, Washington, D. C. 
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David L. Davoll, c/o Guantanamo Sugar Co., 
Guantanamo, Cuba. 

Hubert Edson, Guanica Centrale, Porto Rico. 

Wm. D. Horne, Yonkers, N. Y. 


Section 6. Starch Industry 
Division a. Starch Industry 
T. B. Wagner, chairman, Heyworth Building, 
Chicago, 
Arno Behr, Pasadena, Cal. 
Henry Carmichael, Columbia University, New 
York City. 
George J. Jenks, Huron Milling Company, Har- 
bor Beach, Mich. 
George W. Rolfe, Institute of Technology, Bos- 
ton, Mass. 


Division b. Fermentation 


Francis Wyatt, chairman, 402 West 23d Street, 
New York City. 
- ao Glaser, 22 South Gay Street, Baltimore, 

Julius Liebmann, 109-111 East 15th Street, 
New York City. 
watt C. Prescott, 739 Boylston Street, Boston, 

ss. 
wie J. Schedler, Pabst Brewing Co., Milwaukee, 
is. 


Section 7. Agricultural Chemistry 

C. G. Hopkins, chairman, University of Illinois, 
Urbana, Il. 

R. J. Davidson, Virginia Polytechnic Institute, 
Blacksburg, Va. 

J. G. Lipman, New Jersey Agricultural College 
Experiment Station, New Brunswick, N. J. 

¥. T. Shutt, Dominion Experimental Farms, 
Ottawa, Can. 

J. T. Willard, Kansas State Agricultural Col- 
lege, Manhattan, Kan. 


Section 8. Hygiene, Medical and Pharmaceutical 
Chemistry, Bromatology 

Division a. Hygiene and Medical Chemistry 

Reid Hunt, chairman, Hygienic Laboratory, U. 
S. Public Health and Marine Hospital Service, 
Washington, D. C. 

William J. Gies, 437 West 59th Street, New 
York City. 

Walter S. Haines, Rush Medical College, The 
University of Chicago, Chicago, Il. 

M. E. Jaffa, University of California, Berkeley, 
Cal. 

Walter Jones, Johns Hopkins University, Balti- 
more, Md. 

John Marshali, University of Pennsylvania, 
Puiladelphia, Pa. 


Division b. Pharmaceutical Chemistry 


Joseph P. Remington, chairman, 1832 Pine 
Street, Philadelphia, Pa. 
‘ Virgil Coblentz, Columbia University, New York 

ity. 

Edward Kremers, University of Wisconsin, 
Madison, Wis. 

A. B. Lyons, 72 Brainard Street, Detroit, Mich. 
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Samuel P. Sadtler, N. E. Cor. Tenth and Chest- 
nut Streets, Philadelphia, Pa. 


Division Bromatology 


W. D. Bigelow, chairman, Bureau of Chemistry, 
U. S. Department of Agriculture, Washington, 
D. C. 

E. M. Chamot, Cornell University, Ithaca, N. Y. 

Chas. F. Langworthy, Office of Experiment Sta- 
tions, U. S. Department of Agriculture, Washing- 
ton, D. C. 

Graham Lusk, 11 East 74th Street, New York 
City. 

W. W. Skinner, Bureau of Chemistry, U. 8. 
Department of Agriculture, Washington, D. C. 


Section 9. Photographic Chemistry 


L. H. Baekeland, chairman, Yonkers, N. Y. 

L. H. Friedburg, The College of the City of New 
York, New York City. 

Frank W. Lovejoy, Eastman Kodak Company, 
Rochester, N. Y. 

Henry M. Reichenbach, Yonkers, N. Y. 
-_— Toch, 320 Fifth Avenue, New York 

ity. 


Section 10. Electrical and Physical Chemistry 

W. D. Bancroft, chairman, 7 East Avenue, 
Ithaca, N. Y. 

Chas. A. Doremus, 55 West 53d Street, New 
York City. 

F. A. J. FitzGerald, FitzGerald and Bennie 
Laboratories, Niagara Falls, N. Y. 

L. Kahlenberg, The University of Wisconsin, 
Madison, Wis. 

E. R. Taylor, Penn Yan, N. Y. 

W. R. Whitney, General Electric Company, 
Schenectady, N. Y. 


Section 11. Law, Political Economics and Legis- 
lation with reference to Chemical Industries 


Chas. B. Dudley, chairman, Altoona, Pa. 

David T. Day, Geological Survey, Washington, 
D. C. 

Russell W. Moore, U. S. Customs Service, N. Y. 

Wm. J. Schieffelin, 81 Fulton Street, New York 
City. 

S. P. Sharples, 26 Broad Street, Boston, Mass. 

David Wesson, 24 Broad Street, New York City. 


DARWIN ANNIVERSARY COMMITTEE 


Contrisutions to the fund of the Darwin 
Anniversary Committee of the American As- 
sociation for the Advancement of Science 
have been received from the following per- 
sons : 

C, C. Adams, C, F. Adams, I. Adler, L. F. Alla- 
bach, E. P. Allis, Jr.. W. B. Alwood, Oakes Ames, 
A. P. Anderson, J. C. Arthur, F. Baker, F. N. 
Balch, L. B. Bangs, L. F. Barker, G. H. Barton, 
H. H. A. Beach, W. J. Beal, A. G. Bell, R. Bell, 
W. F. Beller, F. G. Benedict, M. Benjamin, C. W. 
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Bennett, E. W. Berger, C. J. S. Bethune, A. §, 
Bickmore, M. A. Bigelow, E. A. Birge, E. Black. 
welder, E. L, Blackshear, C. J. Blake, A. F, 
Blakeslee, A. M. Bleile, D. Bodine, H. E. Bolley, 
D. Bovaird, Jr., C. P. Bowditch, H. P. Bowditch, 
J. C. Branner, W. H. Brewer, N. Bridge, N. L, 
Britton, W. E. Britton, A. E. Brown, W. Brown- 
ing, H. L. Bruner, G. J. Brush, O. Bryant, H. G. 
Bryant, H. C. Bumpus, L. Burbank, T. J. Burrill, 
A. W. Butler, M. A. Carleton, P. P. Calvert, W. B. 
Cannon, J. McK. Cattell, T. C. Chamberlin, T. M. 
Cheesman, C. M. Child, G. P. Clinton, T. D. A, 
Cockerell, G. E. Coghill, W. C. Coker, J. H. Com- 
stock, O. F. Cook, L. C. Corbett, J. M. Coulter, 
W. T. Councilman, E. Cowles, C. F. Cox, R. J. 
Cram, C. W. Crampton, W. O. Crosby, W. Cross, 
H. Cushing, H. P. Cushing, U. Dahlgren, E. 8. 
Dana, C. B. Davenport, F. H. Davenport, B. M. 
Davis, J. J. Davis, A. Davison, P. M. Dawson, 
B. Dean, C. W. Dodge, R. E. Dodge, J. M. Dodson, 
W. R. Dodson, H. H. Donaldson, J. Douglas, G. A. 
Drew, E. K. Dunham, G. F. Eaton, R. G. Eccles, 
C. L. Edward, E. M. Ehrhorn, F. W. Ellis, A. W. 
Evans, H. L. Fairchild, G. W. Fitz, H. Fletcher, R. 
Fletcher, S. Flexner, J. M. Flint, H. Fox, P. Frazer, 
S. H. Gage, W. F. Ganong, F. A. Genth, Jr., W. 
Gibbs, G. K. Gilbert, T. Gill, H. A. Gossard, F. 0. 
Grover, M. F. Guyer, A. Hague, W. Hague, W. H. 
Hale, R. W. Hall, W. Hallock, B. D. Halsted, W. 
S. Halsted, J. H. Hammond, H. A. Harding, C. W. 
Hargitt, R. A. Harper, N. MacL. Harris, R. G. 
Harrison, J. A. Hartwell, W. M. Hays, T. E. 
Hazen, L. Hektoen, Y. Henderson, F. H. Herrick, 
C. A. Herter, A. B. Hervey, J. S. Hine, W. H. 
Hobbs, 8. J. Holmes, D. R. Hooker, G. S. Hopkins, 
T. Hough, E. O. Hovey, M. A. Howe, E. E. Howell, 
W. H. Howell, G. C. Huber, G. S. Isham, M. Jef- 
ferson, E. C. Jeffrey, H. 8. Jennings, C. W. John- 
son, H. P. Johnson, J. B. Johnston, L. R. Jones, 
E. O. Jordan, T. H. Kearney, A, F. A. King, E. A. 
Kirkpatrick, G. M. Kober, H. Kraemer, A. C. 
Lane, F. S. Lee, T. G. Lee, G. Lefevre, J. Leidy, 
P. A. Levene, F, Leverett, E. C. Levy, W. Libbey, 
F. R. Lillie, E. H. Lindley, E. Lindsey, J. U. 
Lloyd, H. C. Lomb, A. A. Low, 8. Low, P. Lowell, 
G. Lusk, E. F. Lyford, B. 8. Lyman, G. G. Mac- 
Curdy, R. MacDougall, J. J. R. Macleod, C. L. 
Marlatt, R. Matas, W. J. Matheson, A. G. Mayer, 
A. 8S. MecCreath, E. M. McClintock, S. J. Meltzer, 
M. M. Metcalf, C. H. Merriam, C. S. Minot, E. 8. 
Morse, H. F. Nachtrieb, A. Nelson, S. Newcomb, 
R. C. Ogden, A. E. Ortmann, H. Osborn, H. F. 
Osborn, H. L. Osborn, G. H. Parker, R. Pearl, 
C. H. Peck, R. A. F. Penrose, Jr., A. W. Peters, 
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G. H. Perkins, H. Phipps, J. J. Pierrepont, G. A. 
Piersol, G. Pinchot, J. F, Porter, F. H. Pratt, 
H. S. Pratt, H. S. Pritchett, F. W. Putnam, R. 
Rathbun, R. W. Raymond, J. Reighard, E. L. Rice, 
W. N. Rice, W. E. Ritter, M. A. Ryerson, W. 
Saunders, C. Schuchert, C. P. Sigerfoos, L. Stej- 
neger, G. M. Sternberg, F. L. Stevens, H. E. Sum- 
mers, F. Smith, R. 8. Tarr, E. W. Taylor, W. A. 
Taylor, R. J. Terry, R. Thaxter, E. L. Thorndike, 
S. E. Tillman, J. E. Todd, J, H. Todd, S. M. Tracy, 
E. N. Transeau, A. L. Treadwell, A. H. Tuttle, 
H. von Schrenk, F. C. Waite, C. Walcott, H. E. 
Walter, R. H. Ward, H. B. Ward, H. L. Ward, 
L. F. Ward, H. J. Webber, W. H. Welch, W. M. 
Wheeler, I. C. White, C. O. Whitman, H. 8. 
Williams, W. S. Williamson, H. V. Winchell, C. 
E. A. Winslow, C. E, Woodruff, A. F. Woods, 
R. M. Yerkes, C. Zeleny. 

All subscriptions exceeding one dollar in 


amount have been individually acknowledged. 
B. Davenport, 
Secretary 


THE COLUMBIA UNIVERSITY DARWIN 
LECTURES 


A sertes of lectures on “ Charles Darwin and 
His Influence on Science,” will be given at 
Columbia University on Friday afternoons, 
from February 12 to April 16, 1909, in 309 
Havemeyer Hall, at 4:10 p.m., with the ex- 
ception of the introductory lecture, which will 
be given at 11:10 a.m., on February 12, the 
one hundredth anniversary of Darwin’s birth. 
The lectures, which are open to the public, are 
as follows: 

February 12—“ Darwin’s Life and Work,” by 
Henry Fairfield Osborn, Se.D., LL.D. 

February 19—“ Terrestrial Evolution and Pale- 
ontology,” by William Berryman Scott, Ph.D. 

February 26—‘“ Darwin’s Influence on Zoology,” 
by Thomas Hunt Morgan, Ph.D. 

March 5—“ Darwin in Relation to Anthropol- 
ogy,” by Franz Boas, Ph.D. 

March 12—“ Darwin’s Contribution to Psychol- 
ogy,” by Edward Lee Thorndike, Ph.D. 

March 19—*“ Darwin’s Influence on Botany,” by 
Daniel Trembly MacDougal, Ph.D. 

March 26—“ Darwinism and Modern Philos- 
ophy,” by John Dewey, Ph.D., LL.D. 

April 2 (date subject to change)—* Cosmic 
Evolution,” by George Ellery Hale, Se.D. 

April 16—* Darwinism in Relation to the Evo- 
lution of Human Institutions,” by Franklin Henry 
Giddings, Ph.D., LL.D. 
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SCIENTIFIC NOTES AND NEWS 


Dr. Henry F. Osporn has been elected 
president of the New York Zoological So- 
ciety. 

Dean Frank Our Marvin, of the School of 
Engineering of the University of Kansas, was 
elected president of the Sigma Xi scientific 
society at the recent Baltimore meeting. 

Dr. S. A. Forses has tendered his resigna- 
tion as professor of zoology in the University 
of Illinois, which position he has held since 
1884. The resignation is to take effect on 
September 1, 1909. He will remain as di- 
rector of the State Laboratory of Natural His- 
tory and state entomologist. 

Dr. RockweE.tt Lanman, professor 
of Sanscrit in Harvard University, has been 
elected a corresponding member of the Insti- 
tute of France in the Académie des Inscrip- 
tions et Belles-Lettres. 

Dr. WILHELM WALDEYER, professor of anat- 
omy at Berlin, has been elected a foreign 
member of the Stockholm Academy of Sci- 
ences. 

Tue University of Berne has conferred the 
honorary degree of Ph.D. upon the Rev. W. 
A. B. Coolidge, M.A., fellow of Magdalen 
College, Oxford, in recognition of his works 
on Swiss history and geography. 

M. FrEuNDLER has been elected general sec- 
retary of the Paris Chemical Society in suc- 
cession to M. Béhal. 

Mr. Stantey Fietp, nephew of Marshall 
Field, who founded the Field Museum of Nat- 
ural History, Chicago, and in his will left a 
bequest of $8,000,000 to the institution, has 
been elected president in succession to Mr. H. 
H. Higginbotham. 

Tue board of regents of the University of 
Kansas has appointed Professor H. P. Cady, 
of the department of chemistry, to be official 
weather observer to carry on the work begun 
by the late Dr. Snow forty years ago. 

THe Carnegie Institution of Washington 
has made a grant of $3,200 to Professor E. O. 
Case, of the University of Michigan, for the 
preparation of two monographs upon the Per- 
mian reptiles of North America. Four years 
ago a grant from the same source of $1,300 
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was made, and as a result Professor Case pub- 
lished the monograph entitled, “ Revision of 
the Pelyecosauria of North America,” which 
has been reviewed in this journal. 


Mr. Tart left for Panama on January 25 
on the cruiser North Carolina, accompanied by 
the following engineers: Frederick P. Stearns, 
Boston; John R. Freeman, Providence, R. I.; 
James Schuyler, Los Angeles; Isham Ran- 
dolph, Chicago; Henry R. Allen, Chicago; 
A. P. Davis, Washington, D. C., and Allen 
Hazen, New York. 

Dr. ELtswortH HuntineTon, instructor in 
geography at Yale University, will leave New 
Haven on February 10 for an extended scien- 
tific trip in Palestine and Asia Minor. 


Mr. Frank A. Perret, who contributed an 
article on “Some Conditions affecting Vol- 
canic Eruptions” to the issue of Science for 
August 28, 1908, is at present engaged in 
investigating the conditions of the Calabrian 
earthquake. 

Tue Research Club of the University of 
Michigan will celebrate the Darwin centennial 
on February 17. The president, Professor 
Wenley, of the department of philosophy, will 
give the eulogy; Professor Reighard, of the 
department of zoology, will speak on “ Dar- 
win’s Contribution to Zoology”; Professor 
Case, of the department of geology, on “ Dar- 
win’s Contribution to Geology ”; Dr. De Leng- 
Hus, of the department of botany, on “ Dar- 
win’s Contribution to Botany ”; and Professor 
Pillsbury, of the department of philosophy, on 
“ Darwin’s Contribution to Psychology.” Fur- 
ther, in conjunction with the Michigan Acad- 
emy of Science and the Society of Sigma Xi, 
the club will hold a public commemoration 
meeting on April 2, when the address will be 
delivered by Professor Scott, of Princeton 
University. 

In addition to lecturing at the Sorbonne, 
Paris, and at the University of Oxford, Presi- 
dent Roosevelt has consented to give a lecture 
before the students and faculty of the Uni- 
versity of Berlin in May, 1910. 

Durine the meeting of the Association of 


American Universities recently held at Ithaca, 
President Charles R. Van Hise, of the Uni- 
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versity of Wisconsin, lectured before the Cor- 
nell Chapter of Sigma Xi on “ The Conserya- 
tion of our National Resources.” 


Proressor T. A. Jaaaar, Jr., lectured before 
the Society of Arts of the Massachusetts Insti- 
tute of Technology on January 21 on “The 
Scientific Aspects of the Messina Earthquake.” 

Dr. Georce H. SuHutt, of the Station for 
Experimental Evolution, Cold Spring Harbor, 
gave an illustrated lecture in the Friday 
Evening Course of Clark College on January 
15, on “Plant Breeding, Economic and Sci- 
entific.” 


Mr. H. E. AsuHtey, assistant chemist in the 
Technologic Branch of the United States 
Geological Survey, read recently a paper be- 
fore the Columbus Section of the American 
Chemical Society embodying his recent re- 
searches on colloids in clays. 

On Friday evening, January 15, Dr. W. R. 
Brooks, of Hobart College, delivered a lecture 
on “Other Worlds than Ours” before the 
Stanford Scientific Society. On February 5 
Dr. Robert T. Morris, of New York City, is 
to lecture before the same society on “A 
Canoe Trip to Hudson Bay.” 

Tue following tablet was recently placed in 
Barney Hall, of Denison University, in honor 
of C. L. Herrick, who for many years was 
professor of geology and natural history in 
this institution: 

CLARENCE LUTHER HERRICK 
1859 1904 
FOUNDER OF THE 
DENISON SCIENTIFIC ASSOCIATION 
BULLETIN OF THE SCIENTIFIC 
LABORATORIES 
JOURNAL OF COMPARATIVE NEUROLOGY 
A TRUE TEACHER 


A COMMITTEE has been formed to erect a 
monument in honor of E. J. Mare, the emi- 
nent physiologist. Subscriptions may be sent 
to M. Carvallo, at the Institut Marey, Pare 
des Princes, Boulogne-sur-Seine. 

BricapieR GENERAL WILLIAM Price Craic- 
HILL, past president of the American Society 
of Civil Engineers, died at Charleston, W. 
Va., on January 18, at the age of seventy-five 
years. 
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Dr. Cuartes Denison, a specialist in the 
treatment of tuberculosis, died at his home in 
Denver, Col., on January 10. 

Braxton H. Guitpeau, professor of zoology 
at the Louisiana State University, died on 
January 16, 1909. He was a graduate of the 
same institution, and had been in charge of 
the zoological department for several years. 
Since 1906, he had been director of the Gulf 
Biologic Station. Owing to heavy univer- 
sity work, he was unable to carry on as much 
research work as he was ambitious of doing. 
In summer work at Cornell, he investigated 
the froth production of the “ Spittle Insects,” 
on which he published a paper in the Amert- 
can Naturalist for December, 1908. At the 
time of his death, he had been engaged for 
several months investigating the parasites of 
Plusia brassica, confirming the results of 
French investigators as to the development of 
many insects from a single egg. Unfor- 
tunately this work was left in such a stage 
that it will be impossible to bring it together 
for publication. 

SurcEoN-GENERAL JOHN Epwarp Tuson, a 
retired officer of the Indian Medical Service, 
the author of numerous contributions to med- 
ical science, died at Eastbourne, on December 
24, at the age of eighty years. 

Dr. R. ENGLANDER, professor of mechanical 
engineering in the Vienna Technical Institute, 
has died at the age of fifty-nine years. 

Tue death is announced of Dr. A. Grigorief, 
for twenty years secretary of the Imperial 
Russian Geographical Society. 

Tue Darwin anniversary addresses delivered 
on Darwin Day before the American Associa- 
tion for the Advancement of Science have all 
been assembled, and will be published at an 
early date by Messrs. Henry Holt & Company. 
The title of the volume will be “ Fifty Years 
of Darwinism, Modern Aspects of Evolution 
and the Various Biological Sciences, Centen- 
nial Addresses in Honor of Charles Darwin 
before the American Association for the Ad- 
vancement of Science, Baltimore, Friday, Jan- 
uary 1, 1909.” 

At a meeting of plant pathologists called 
at Baltimore, December 30, 1908, in connection 
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with the meeting of the American Association 
for the Advancement of Science, Professor A. 
D. Selby, of the Ohio Experiment Station, was 
elected temporary chairman, and Mr. Donald 
Reddick, temporary secretary. The temporary 
committee, appointed at Washington, on De- 
cember 15, consisting of C. L. Shear, Donald 
Reddick and W. A. Orton, presented its report 
recommending that an organization of Amer- 
ican plant pathologists be perfected. The 
report of the committee was accepted and 
temporary organization was effected by the 
unanimous election of the following officers: 
President, Dr. L. R. Jones, Vermont Agricul- 
tural Experiment Station; Vice-president, 
Professor A. D. Selby, Ohio Agricultural 
Experiment Station; Secretary-treasurer, Dr. 
C. L. Shear, U. S. Department of Agriculture; 
Councilmen, Professor J. B. S. Norton, Mary- . 
land Agricultural Experiment Station; Dr. B. 
M. Duggar, Cornell University Agricultural 
Experiment Station. The five officers elected 
form a council which is to consider and make 
recommendations in regard to all questions 
relating to the permanent organization, policy 
and affiliation of the society. The next meet- 
ing will be called at such time and place as 
may be decided by the council. ) f 

THE calendar of the botanical seminar of 
the University of Nebraska for the present 
year contains the titles of forty-six papers to 
be presented at twenty-two meetings to be held 
during the present academic year. Among 
the meetings is a Darwin Anniversary on 
February 12, of which the program is as 
follows: 

Mr. Pool: “ Pre-Darwinian Evolution.” 

Dr. Walker: “The Life of Darwin.” 

Professor Ward: “ Darwin as a Zoologist.” 

Professor Barbour: “‘ Darwin and the Geological 


Record.” 

Professor Bessey: “ Darwin’s Contributions to 
Botany.” 

Professor Wilcox: “ Darwin’s Contributions to 
Plant Physiology.” 


THE note in regard to the Winnipeg meet- 
ing of the British Association for the Ad- 
vancement of Science printed in Science for 
January 15 should have read: 
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The Honorary Local Secretaries of the 
British Association for the Advancement of 
Science to be held in Winnipeg from August 
25 to September 1 of this year, are C. N. 
Bell, Esq., W. Sanford Evans, Esq. (Mayor), 
Professor M. A. Parker, and Professor 
Swale Vincent. Enquiries and communica- 
tions on matters connected with the meeting 
should be addressed: To the Local Secretaries, 
British Association for the Advancement of 
Science, University of Manitoba, Winnipeg, 
Man. 

A CABLEGRAM has been received at the Har- 
vard College Observatory from Kiel, stating 
that the eighth satellite of Jupiter was photo- 
graphed at the Greenwich observatory on Jan- 
uary 16°.551, G. M. T. in 


+ 7° 40’ 46” 
Daily motion in R. A. ......... —1™0° 
Daily motion in Dec. .......... +)’ 


The satellite is visible in a large telescope. 

Tue American Geographical Society has 
made a collection representing the finest 
grades of wall maps, atlases and other appli- 
ances used in teaching geography in European 
schools. The collection has been made in the 
expectation that it will be useful to teachers 
of the subject and to those who are preparing 
to teach it. A descriptive catalogue has 
been prepared and the collection will be ex- 
hibited at the house of this Society, 15 West 
81st Street, New York, till February 27. 
Later it will be loaned in whole or in part, to 
normal and training schools and other educa- 
tional centers throughout the country as long 
as there is a demand for it. 


Tue board of consulting chemists appointed 
by President Roosevelt to pass on pure food 
questions has announced a decision in regard 
to the use of benzoate of soda. The report is 
signed by President Ira Remson, of Johns 
Hopkins University, chairman; Russell H. 
Chittenden, director of the Sheffield Scientific 
School of Yale University; John H. Long, 
professor of chemistry, Medical School, 
Northwestern University, and C. H. Herter, 
professor of physiological chemistry, College 
of Physicians and Surgeons, New York. Dr. 
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Alonzo B. Taylor, professor of pathology of 
the University of California, is a member of 
the board, but he was absent in Europe dur- 
ing the experiments. The most important of 
the findings are: 

First—Sodium benzoate in small doses (under 
0.5 gram per day), mixed with the food, is with- 
out deleterious or poisonous action, and is not 
injurious to health. 

Second—Sodium benzoate in large doses (up to 
4 grams per day), mixed with the food, has not 
been found to exert any deleterious effect on the 
general health nor to act as a poison in the gen- 
eral acceptation of the term. In some directions 
there were slight modifications in certain physio- 
logical processes, the exact significance of which 
modifications is not known. 

Third—The admixture of sodium benzoate with 
food in small or large doses has not been found 
injuriously to affect or impair the quality or 
nutritive value of such food. 


THE application made to Congress by Sena- 
tor Lodge for charters for the National Insti- 
tute of Arts and Letters and for the Academy 
of Arts and Letters having led to inquiries re- 
garding the organizations, a statement has 
been issued by the executive committee of 
the academy. This institution, according to 
the statement, was organized in 1904 by the 
National Institute of Arts and Letters, which, 
in turn, had been organized by the American 
Social Science Association in 1898, with a 
view to the advancement of art, music and 
literature. The membership of the institute 
is 250, including representatives from all sec- 
tions of the country, while the membership of 
the academy is limited to fifty and is chosen 
from that of the institute. The first seven 
members, chosen by ballot, were William 
Dean Howells, Samuel L. Clemens, Edmund 
Clarence Stedman and John Hay, represent- 
ing literature; Augustus Saint-Gaudens and 
John La Farge, representing art, and Edward 
MacDowell, representing music. The acad- 
emy has recently effected a permanent organ- 
ization and has elected this executive com- 
mittee: President, William Dean Howells; 
Chancellor, William M. Sloane, and Perma- 
nent Secretary, R. U. Johnson. The officers 
of the institute are: President, William M. 
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Sloane; Vice-presidents, Henry Van Dyke, 
John W. Alexander, Arthur Whiting, Brander 
Matthews, and Hamlin Garland; Treasurer, 
Hamilton W. Mabie, and Secretary, R. W. 


Johnson. 

Dr. Water B. Pitussury, director of the 
psychological laboratory, University of Mich- 
igan, and non-resident lecturer in psychology, 
Columbia University, will give a course of 
eight lectures on “ The Psychology of Reason- 
ing,” in Schermerhorn Hall, Columbia Uni- 
versity, at 4:10 p.M., on the days and on the 
subjects which follow: 

Tuesday, January 19—“ Logic and Psychology.” 

Wednesday, January 20—“ Belief.” 

Friday, January 22—“ Meaning and the Con- 
cept.” 

fuesday, January 26—“‘The Psychology of 
Judgment.” 

Wednesday, January 27—“ Judgment and Lan- 
guage.” 

Friday, January 29—“ Inference, the Syllogism.” 

‘tuesday, February 2—“ Universal and Varticu- 
lar Conclusions.” 

Wednesday, February 3—“ Induction and De- 


duction, Analogy.” 


UNIVERSITY AND EDUCATIONAL NEWS 


Mr. Joun D. Rockeretter has made a 
further gift of a million dollars to the Uni- 
versity of Chicago. His gifts to the univer- 
sity now amount to more than $25,000,000. 

Ar the last meeting of the Board of Direc- 
tors of Bryn Mawr College a gift of $100,000 
was presented to the Board by the Alumnz 
Association of the College, the first instal- 
ment of the sum of $1,000,000 which the 
alumnsz have undertaken to try to raise for 
the additional endowment of the college. The 
alumnez have made it a condition of their gift 
that the money shall be used for academic 
salaries and they have endowed the chair of 
mathematics with this first $100,000 and stip- 
ulated that the money released by freeing the 
college from maintaining this professorship 
shall be used in raising the salary of each 
full professor in the college. Professor Char- 
lotte Angas Scott has held since the opening 
of the college the chair of mathematics, which 
the alumne have endowed. 
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THE legislative board of visitors of the Uni- 
versity of Missouri in its report to the gov- 
ernor of the needs of the university, recom- 
mended that the legislature appropriate $475,- 
000 for new buildings. Of this amount, the 
board recommended that $250,000 be spent for 
a fireproof library building, $100,000 for a 
physics building, $75,000 for a chemistry 
building and $50,000 for a women’s gym- 
nasium, 

At Central University, Danville, Kentucky, 
Young Memorial Hall was dedicated on Fri- 
day, January 8. The speakers for the oc- 
casion were Dr. Henry S. Pritchett, president 
of the Carnegie Foundation for the Advance- 
ment of Teaching, Dr. Willis G. Craig, of 
Chicago, and Dr. J. M. Blayney, who spoke on 
behalf of the trustees of the university. 
Young Hall is a well constructed building, 
one hundred and twenty-two by seventy-six 
feet, made of buff brick and trimmed in light 
sandstone. The first floor and a portion of 
the basement will be occupied by the depart- 
ment of physics under the direction of Pro- 
fessor Clarence McChayne Gordon, Ph.D. 
(Géttingen) ; the second floor will be devoted 
to the work in chemistry, with Friend E. 
Clark, Ph.D. (Johns Hopkins), in charge. 


A FoURTH report upon The High School 
Course in Botany adopted by the College En- 
trance Examination Board as a basis for its 
examinations, giving the course in full with 
certain explanatory matter, has recently been 
printed by a committee of the Botanical So- 
ciety of America. A copy thereof will be 
sent to any one especially interested in this 
matter upon application to the chairman of 
the committee, Professor W. F. Ganong, 
Smith College, Northampton, Mass. 

THE newspapers state that President Ben- 
jamin Ide Wheeler, of the University of Cali- 
fornia, has declined the presidency of the 
University of Michigan. 

Dr. E. A. Nose will be installed as presi- 
dent of the Woman’s College of Baltimore on 
February 2. 


Proressor George F. Swarn, professor of 
civil engineering at the Massachusetts Insti- 
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tute of Technology, and Professor H. E. Clif- 
ford, professor of electrical engineering at the 
institute, have been elected professors at Har- 
yard University, in the School of Applied 
Science established under the McKay bequest. 

Dr. ArrHUR Meyer, professor of 
anatomy in the Northwestern University, has 
been called to the chair of human anatomy in 
Stanford University. 

Harotp D. Newron, assistant in chemistry 
at Yale University, has been elected professor 
of chemistry at the State College at Storrs, 
Conn. 


DISCUSSION AND CORRESPONDENCE 
CONVOCATION WEEK 


To tHe Epiror or Science: The leading 
editorial in your issue of January 8 contains 
much food for reflection. Those of us who 
were at the Baltimore meetings were offered 
a very unusual menu from which to choose 
according to our individual tastes and needs. 
Though one may sometimes have had to 
deviate from a normal ration, there is no 
reason why any one should have left the great 
meeting just closed with his hunger and thirst 
after knowledge unsatisfied. 

Perhaps never before have there been so 
forcefully illustrated the advantages and dis- 
advantages of a great program with multiple 
divisions and subdivisions, geographic segre- 
gation of the less loosely allied interests, and 
more or less effective contiguity of those more 
closely connected. 

The purpose of this letter is to call atten- 
tion to the loss experienced by a large part 
of the persons present of some of the choicest 
special “ courses of the day.” You enumerate 
interesting public lectures on several ques- 
tions of broad scientific interest. Charged 
with the duty of attending executive sessions 
and the meetings of special sections and 
affiliating societies, I question whether a 
tithe of those participating in the great ga- 
thering knew of most of these opportunities 
until they had missed them. This resulted 
through no fault of officers, but through the 
common habit of men of looking first to the 
things that most immediately concern them— 
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and, finding so much of immediate concern, 
failing to look further. 

Why can not the American Association pro- 
vide best for such lectures by suspending al] 
section sessions before eleven o’clock, and 
holding a general session of forty-five minutes’ 
duration every morning at ten for the pre- 
sentation of a masterly address? The possi- 
bilities of interesting people who are not 
specialists in the work of the association 
seems to me likely to be furthered more by 
such a daily broad-subject large-man address, 
protected from encroachment of the special 
sections, than by any other one step which is 
feasible. Evening engagements are always 
likely to interfere with such lectures, and the 
evenings are becoming more and more the 
property of the affiliating national societies. 

Complaint is made of the multiplicity of 
subjects and papers offered the various sec- 
tions and societies. There is little profit in 
quarreling with the increasing scientific ac- 
tivity of the country. It has come and we all 
want it to stay. Im my own field, the secre- 
taries in Section G and the Botanical So- 
ciety of America cooperated so well that the 
joint program was found workable to an un- 
usual degree; and the special Darwin and 
ecology sessions of the national society, de- 
voted to papers prepared on invitation, con- 
trasted with the more democratic sessions of 
the section in a way very suggestive of a 
good outcome from a general differentiation 
of society and section activities along these 
cleavage lines. Wma. TRELEASE 


GRAY’S NEW MANUAL OF BOTANY? 


The writer of this note is not aware whether 
the authors have printed an unillustrated edi- 
tion of their revised edition or not. Indeed, 
for the purpose of this criticism this would 
make little difference, that is, if the present 
illustrated copy is to be available for pur- 
chase by students. The writer may have a 
misconception of the value of Gray’s 
“ Manual,” but takes this opportunity to allow 
that misconception to be made known, if it is 
to be classed as a misconception. He has 

* By Robinson and Fernald, seventh edition, il- 
lustrated. 
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thought the great value of Gray’s “ Manual 
of Botany” as a guide for young students of 
the science has been that in the fewest words 
possible, and in the most exact manner those 
old manuals from year to year have always 
served as a guide for the young student to 
find the position of the plant in which he is 
interested in the plant kingdom. But in order 
to do this he has always had to work, except 
in the particular cases in which the common 
names were given. I note with a feeling of 
real regret and a feeling of real apprehension 
for the value of the “ Manual” in training 
young students, that the authors have added 
pictures of many of the common species of 
plants. The best training in science that I 
have was given me through my personal 
efforts to identify plants in which I was in- 
terested. I feel, if at that time I had had 
Gray’s “New Manual,” seventh edition, il- 
lustrated, that much of any ability that I may 
now have along the line of noting fine dis- 
tinctions in the structure of plants and details 
of variation, would never have been developed. 
There never was a time when I was not hunt- 
ing for a shorter road, and had I had this 
well-illustrated “ Manual” to look at I cer- 
tainly should not have struggled up through 
the details of structure and wording. I could 
not have done so had I wished, for there 
would have been the pictures staring at me 
warning of a seeming waste of time. I could 
not have made errors which in the very 
making impressed the inefficiency of my work 
upon me. Though the drawings which the 
authors have given do not show the features 
and variations which the natural plant 
should bring to the student, yet they neverthe- 
less show the general characters so plainly 
that when the pages open the student will 
have the name of his species lying imme- 
diately before him. My belief is that the 
value of the old “ Manual,” unillustrated, 
consisted essentially in the fact that it com- 
pelled the student to study out every de- 
tail of the plant before him in order to 
prevent the possibility of going astray in the 
divergent lines. Some one may say, now the 
work will be upon species and not upon 
genera and families. This must certainly be 
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the result, for there will be no possible way 
for a teacher to prevent the student from 
tracing his plant backward. In this it would 
appear that the author believed that the ac- 
tual fact of knowing the name of the plant 
will be of more value to the student than the 
digging out of the detailed characters ob- 
served in the specimens, and comparing these 
with the fine gradations in the meaning of 
the words of the descriptions. What teacher 
of botany has not had difficulty in getting the 
average student to study the characters of the 
dandelion for the reason that the common 
name has always been appended? To illus- 
lustrate my point, I think I am safe in saying 
that many fairly well-trained botanists would 
have difficulty in determining the position of 
the plant known as ball-mustard (Neslia 
paniculata) if they should chance to have 
parts of the fruiting stalks only for examina- 
tion. Yet the high-school teacher will only 
need, now with the “ New Manual,” to turn 
the question over to the most simple-minded 
of his pupils and he will settle it within the 
space of a few minutes by the simple process 
of comparing the picture with the plant. I 
ask, will the pupil have any more knowledge 
of plants when through ? 

Teachers of botany in agricultural colleges 
have long contended that much of the old- 
line botany is a waste of time, but I believe 
the readers of this note will have hard work 
to find a botanist of any intelligence who will 
agree that the pictures add to Gray’s 
“Manual” as a student’s text or reference 
book, or will in any way tend towards the im- 
provement in the thinking ability of high- 
school students. 

It is much to be hoped that high school 
superintendents and high-school teachers will 
not have the desire to have their pupils learn 
how to work by an easy road of picture com- 
parison, and will still continue to use unil- 
lustrated manuals that their pupils may not 
be deprived of one of the finest sources of 
botanical education. Plant anatomy and 
plant physiology may have been greatly aided 
by the development of well illustrated texts, 
and the studies may have been popularized 
somewhat thereby, but the writer can not be- 
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lieve but that the illustrations of species pub- 
lished in connection with the “ Manual” will 
do away with most of the usefulness it may 
have had as a training subject preliminary to 
advanced studies upon plant life. 
Henry L. 
NortH DAKOTA AGRICULTURAL COLLEGE, 
December 26, 1908 


DISTRIBUTION OF THE NOBEL PRIZE 


To rue Eprror or Science: In his interest- 
ing and important address as retiring presi- 
dent of the American Association for the 
Advancement of Science, printed in your 
issue of January 1, Professor Nichols makes 
two statements regarding which I wish to 
submit a bit of confirmatory evidence, de- 
rived from the awards of the Nobel prizes for 
the eight years that they have been estab- 
lished. 

The two statements are: (1) “The men 
who have laid the foundations upon which 
civilization is built have nearly all been 
teachers and professors.” (2) “ We have less 
than our share of men of science.” 

Each year five Nobel prizes of a value of 
about $40,000 each are awarded, three of 
which alone, those in physics, in chemistry, 
and in physiology and medicine, concern us at 
present. These are awarded to the persons 
who have been most serviceable to mankind 
during the preceding year by making the most 
important discovery, invention or improve- 
ment in the designated field. The other two 
prizes are for work in literature and for work 
in the interest of international peace. Of 
the 24 prizes for scientific work of this de- 
scription 164 have been awarded to univer- 
sity professors, 3 more to directors of scien- 
tific research institutes, 3 more to teachers in 
scientific schools of high grade, viz., Royal 
Institution of London, Ecole Polytechnique, 
and School of Physics and Industrial Chem- 
istry of Paris (a divided prize) and the 
Academy of Military Medicine in St. Peters- 
burg, and only 14 to persons apparently not 
engaged in teaching. Even if allowance is 
made for one or two cases, like that of Major 
Ronald Ross, in which the scientific work was 
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done first and the position as a teacher re. 
sulted from it, it seems clear that at least four 
fifths of these prizes have been awarded to 
teachers in institutions designed to encourage 
research. 

With reference to the second point quoted 
above it should be noticed that the Swedish 
committees of award have shown no tendency 
to favor Swedish or Scandinavian scien- 
tists. They have allotted the prizes to per- 
sons in the various countries as follows: 


Germany ........ 8 Sweden ......... 1 
England ......... 53 United States .... 1 
Denmark ........ 1 4 
Netherlands ..... 


Does not the above grouping correspond 
roughly to the order in which most scientists 
would arrange the great countries with refer- 
ence to their important contributions to the 
advance of knowledge and support in an in- 
teresting way the second claim of Professor 
Nichols ? 

Water F. Witicox 

CORNELL UNIVERSITY, 

January 11, 1909 


QUOTATIONS 


HARVARD UNIVERSITY AND THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


Ir seems probable that the taking from the 
institute by Harvard of two of its leading 
professors will bring up again the question of 
a consolidation or of an alliance between these 
two educational institutions. Recognizing the 
position occupied by the institute, President 
Eliot, of Harvard, throughout the whole of 
his long administration has refrained from 
developing technical education along extensive 
lines. His attitude in this respect is the more 
noticeable when the great development of the 
university in all other professional fields is 
considered, and it is also remarkable because 
during this period there has been great devel- 
opment in technical education in almost all 
other institutions, the students in technical 
subjects forming in many institutions by far 
the larger part of the undergraduate depart- 
ment. 
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Only to such subjects was special attention 
given as was demanded by specific gifts, 
mining, metallurgy and architecture being 
instances. The reason for this restraint was 
regard for the institute and the admirable 
work which it was doing and the belief that 
there should be but one technical school in 
Boston. President Eliot continually sought a 
merger with the institute and refrained from 
developing a competing school. 

The McKay bequest to Harvard brought 
about a crisis and two years ago more active 
steps were taken to consolidate the institute 
with Harvard. It is related that once when 
the merger came up before the Harvard Fac- 
ulty of Arts and Sciences a member of the 
faculty inquired what Harvard was to get out 
of it, to which President Eliot replied: “ The 
merger is a subject under discussion by two 
groups of gentlemen, the Corporation of the 
Massachusetts Institute of Technology and the 
Corporation of Harvard University, and the 
sole consideration is the good of technical 
education in the community and in the coun- 
try at large.” 

When the merger was abandoned Harvard 
still sought an organization which would com- 
pete in the least possible manner with the 
institute. The terms of the McKay bequest, 
however, made it necessary that Harvard give 
instruction in the same subjects as is given 
at the institute, and the university found its 
best solution of the situation in the organiza- 
tion of the Graduate School of Applied Sci- 
ence. Following its general motive of giving 
the best education to the exceptional student, 
Harvard has developed those subjects which 
are not touched upon by the institute, such as 
forestry and applied biology, the latter in the 
reorganized Bussey Institution, which has 
been made a part of the Graduate School of 
Applied Science. The McKay bequest now 
makes it mecessary to develop the other 
branches, and in so doing to seek the best 
possible men. Two such men are considered 
Professor Swain and Professor Clifford. 

The election of Professor A. Lawrence 
Lowell as president of Harvard, it is also 
thought, may have an influence in bringing 
Harvard and the institute into closer relation- 
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ship. President-elect Lowell is a member of 
the corporation of the institute and when the 
merger discussion was on he used his utmost 
efforts to bring about a union. As president 
of Harvard he will be in a better position to 
accomplish this object. Harvard will have 
ample funds for its School of Applied Science 
and can employ the best teachers there are. 
It also has sufficient land for the location of 
proper buildings. The institute, on the other 
hand, is handicapped by an improper location 
and insufficient funds to compete successfully 
against Harvard, fortified by the McKay be- 
quest.—Boston Transcript. 


SCIENTIFIC BOOKS 
Mechanics of Engineering, comprising Statics 
and Kinetics of Solids; the Mechanics of 
the Materials of Construction, or Strength 
and Elasticity of Beams, Columns, Shafts, 

Arches, etc., and the Principles of Hydraul- 

ics and Pneumatics, with Applications. 

For use in Technical Schools. By Irvine 

‘P. Cuurcu, Professor of Applied Mechanics 

‘and Hydraulics, College of Engineering, 

Cornell University. Revised edition. Pp. 

854. New York, John Wiley & Sons. 

1908. 

Since the publication of Rankine and Weis- 
bach, perhaps no single treatise which has at- 
tempted to cover the wide field of applied me- 
chanics as taught in our American colleges of 
engineering, has been more useful than this 
one. 

It has appeared in edition after edition 
until it would seem as if practically all the 
younger generation of engineers in this 
country must be familiar with it either as a 
text-book or as a work of reference. The book 
originally appeared in parts during the years 
1886-7-8, so that it has now quite attained 
its majority. Its wide use by the profession 
has been due to its merits, which are many. 
' I may here mention some of them: 1. The 
subject matter of this book, which is central 
and essential to the training of every engi- 
neer, is presented as a series of semi-detached 
problems or developments which may be 
readily mastered separately, no one of which 
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requires ready familiarity with other parts of 
the book to make it available. 

This kind of treatment may be likened to 
that used in the Euclidian geometry where a 
separate demonstration is invented for each 
proposition and few general methods are em- 
ployed, a treatment in contrast with the de- 
velopments of analytical geometry where 
general laws and methods are applied to suc- 
cessive cases or investigations. This kind of 
treatment has many advantages from the 
point of view of the practical man, while its 
disadvantages are perhaps principally en- 
countered by those who must at some period 
of their career go somewhat more deeply into 
theoretical questions. 

The contrast between the kinds of treat- 
ment I have in mind will be clear to any one 
who compares Grashof with Church. 

2. The diagrams employed by Church were, 
I think, unique at the time his book was first 
published, in their combined simplicity and 
perspicacity. This arose, as I imagine, from 
the way in which the book came into exist- 
ence as a transcript of the author’s black- 
board lectures before his classes. Professor 
Church had the opportunity while yet a young 
man to devote himself to the single subject of 
applied mechanics exempt from the distrac- 
tions which usually beset college teachers of 
that period of life who commonly have to 
teach first one and then another subject. He 
improved that opportunity to prepare this 
text-book. It was an excellent thing to do, 
and it was well done. It has stood the test 
of prolonged use. No important or extensive 
revision of the work has been undertaken by 
the author until now, and even now its gen- 
eral character and text has remained un- 
changed. To make a rough estimate, possibly 
100 pages scattered throughout the book have 
been rewritten and replaced by a new or re- 
vised text, leaving the paging unchanged of 
so much of the original text as is retained. 
It is needless to say that the emendations and 
revisions have added greatly to the value of 
the book by the introduction of much new 
matter now necessary to the engineer, notably 
concrete beams, circular ribs and hoops, thick 
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hollow cylinders and spheres. The most im- 
portant matters thus added are in the more 
abstruse parts of the subject, so that for the 
ordinary student the most important addition 
consists in the introduction of many valuable 
illustrative examples, a change which will 
meet general commendation. Indeed, the 
book would be improved by the introduction 
of still further examples. Another change, 
apparently small, but of real importance, is 
the adoption of 1.41 for the ratio of the two 
specific heats of gases instead of 4/3 used in 
previous editions, following the example of 
Weisbach. While 4/3 may be admissible as 
a rough average for gases whose molecules 
consist of three or more atoms, the gases the 
engineer ordinarily deals with consist so 
largely of diatomic molecules, especially air, 
that there is no excuse for using a value dif- 
fering from the experimental value for air, 
unless the gas to be treated be known to be 
some polyatomic fluid, such as_ superheated 
steam, carbonic acid, ammonia or the like. 

As a whole the book is singular for its clear, 
lucid treatment, wise selection of subjects and 
subordination of mathematical to mechanical 
considerations. It has more definitely in view 
the needs of the civil engineer than the me- 
chanical or the electrical engineer. Indeed, 
the devotee of any of these branches of 
engineering must expect ultimately to special- 
ize to a far greater extent than is possible in 
a general treatise like this. 


Henry T. Eppy 


Allen’s Commercial Organic Analysis. Third 
edition. Vol. II., Part ITI. 

The volume in hand, which completes the 
treatise, is chiefly devoted to the aromatic sub- 
stances and to the essential oils, resins, etc. 
The first part treats of the benzol derivatives 
included under the following heads: Char- 
acters and Classification of Aromatic Acids, 
Benzoie Acid and Its Derivatives, Cinnamic 
Acid and Its Derivatives, Salicylic Acid and 
Its Allies, Dihydroxybenzoic Acids and Their 
Allies, Gallic Acid and Its Allies, Phthalic 
Acids. Special attention is paid to salicylic 
acid, the detection and determination of which 
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is so important in relation to the pure food 
law. The various flavoring substances, such 
as vanillin, saccharin, etc., are treated at 
length, as are the medicinally important bodies 
throughout the book. The main portions of 
the volume, devoted to the essential oils, are, 
in the opinion of the reviewer, well written 
and up-to-date. The Extraction of Essential 
Oils, Classification, General Characters, An- 
alysis, Constituents, Hydrocarbons, Olefinic 
Terpene Alcohols and Aldehydes, Cyclic 
Terpene Alcohols, Phenols and Phenolic 
Ethers, Ketones, Sulphuretted Constituents, 
Special Characters of Individual Essential 
Oils and Terpeneless Essential Oils are each 
discussed in a separate paragraph. The ma- 
terial given is quite full enough for practical 
purposes and no serious errors were detected. 
Especially useful are the tables of the im- 
portant essential oils and of their constituents. 
Rubber and the resins are thoroughly dis- 
cussed as follows: Caouchoue and Gutta- 
percha, Chemical Composition of Resins, Gen- 
eral Character of Resins, Resins, Oleo-Resins 
or Turpentines, Gum-Resins. In general the 
volume is quite satisfactory. 
Atrrep HorrMaNn 


Jas Plantas Usuales de Costa Rica. By 
Henri Pirtrer. Washington, H. L. & J. B. 
McQueen. 1908. 

This work on the useful plants of Costa 
Rica will be welcomed by students of eco- 
nomic botany and tropical agriculture. Pro- 
fessor Pittier has already produced several 
works relating to tropical agriculture, con- 
tributions to the flora of Costa Rica, mono- 
graphs of certain Central American genera 
of plants, and treatises on the ethnology and 
languages of several aboriginal tribes of 
Central and South America. The present 
work is illustrated with thirty-one plates, 
most of which are reproductions of natural 
size photographs of fruits and plants made 
by the author. An account of physical 
features and climate of Costa Rica is given, 
together with the characteristic plants of the 
various zones of vegetation, a list of plants 
grouped according to their uses, the etymology 
of their common names, derived as they are 
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from various sources, Nahuatl, or Aztec; the 
language of the ancient inhabitants of Hayti; 
various tribes of Central America; and even 
from the Quichua of the Andes of South 
America. In addition to these names those 
of Spanish origin are given. Then follows an 
alphabetical enumeration of the useful plants 
of the republic, a tabulated list of the num- 
ber of species belonging to each plant family 
thus far known to occur within its limits, . 
and an index to the plants under their botan- 
ical names. The work ends with a very com- 
plete bibliography of works on tropical agri- 
culture and the botany of Central America. 
Professor Pittier’s present work is the first of 
its kind dealing with Central America. It 
was published under the auspices and by the 
direction of the government of Costa Rica. 
W. E. Sarrorp 


Human Foods and their Nutritive Value. By 
Harry Snyper. New York, The Macmillan 
Co. 1908. 

At last man is having his share of the 
results of science applied to animal life. The 
author clearly states the twentieth century 
view when he says: 

It is believed that a better understanding of 
the subject of nutrition will suggest ways in which 
foods may be selected and utilized more intelli- 
gently, resulting not only in a pecuniary saving, 
but also in greater efficiency of physical and 
mental effort. 

This volume will not only supply a need, 
but will satisfy a real want, a want becoming 
acutely felt by the laity who are asking for 
some comprehensible statements as to human 
foods and their various qualities and relative 
values. One feels instinctively the master 
dealing out knowledge at first hand. Here is 
no compiler sifting more or less ancient and 
possibly outgrown maierial. 

Not only teachers and students but the 
business man who has been warned by his 
physician to take thought for his diet, the 
club woman who has to “write up a paper” 
will find sound science as well as useful in- 
formation about the many kinds of human 
foods. Such passages as the two quoted below 
convey economic lessons of great importance. 
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In older agricultural regions, where the cost of 
beef production reaches the maximum, dairying 
is generally resorted to, as it yields larger finan- 
cial returns, and as a result more cheese and less 
beef are used in the dietary. As the cost of meats 
is enhanced, dairy products, as cheese, naturally 
take their place (page 96). 

Food notions have, in many instances, been the 
cause of banishing from the dietary wholesome 
and nutritious foods, of greatly increasing the 
cost of living, as well as of promulgating incor- 
rect ideas in regard to foods, so that individuals 
and in some cases entire families have suffered 
from improper or insufficient food (page 253). 


The tables showing composition, digesti- 
bility, etc., are taken from the publications of 
the U. S. Department of Agriculture, based 
on American work in which Professor Snyder 
has played a large part. The chapters on 
cereals and bread are mainly the results of 
studies in his own laboratory. 

It would have added to the value of the 
volume as a text-book if some of the illustra- 
tions had been better prepared. A student 
would find some difficulty in recognizing the 
varieties of starch from the indistinct figures 
given. On page 90 the centrifuge should 
have been designated as of fractional size as 
compared with the other apparatus or have 
been omitted altogether. 

The water analyst wishes there had been a 
word of caution on page 278 as to the metals 
of which cheap water stills are often made. 
The discussion of the ice supply might also 
have included the statement that all ice used 
directly in foods and drinks should be crystal 
clear and not frothy or bubbly. 

The chapter on laboratory practise and the 
admirable review questions will prove most 
helpful not only to teachers of home econo- 
mics but also to the general science teachers 
many of whom are just ready to use this kind 
of information in their classes. 

H. Ricuarps 


SCIENTIFIC JOURNALS AND ARTICLES 


THE opening (January) number of volume 
10 of the Transactions of the American 
Mathematical Society contains the following 


papers: 
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Eduard Study: “ Zur Differentialgeometrie der 
analytischen Curven.” 

G. A. Miller: “The central of a group.” 

J. I. Hutchinson: “The hypergeometric fune- 
tions of N variables.” 

Virgil Snyder: “Surfaces derived from the 
cubic variety having nine double points in four 
dimensional space.” 

A. E. Young: “ On a certain class of isothermic 
surfaces.” 

A. E. Landry: “A geometrical application of 
binary syzygies.” 

L. E. Dickson: “ Definite forms in a finite field.” 

The December number (volume 15, number 
3) of the Bulletin of the American Mathe- 
matical Society contains: “The September 
Meeting of the San Francisco Section,” by 
W. A. Manning; “ Note on Statistical Me- 
chanics,” by E. B. Wilson; “ On certain Con- 
stants Analogous to Fourier’s Constants,” by 
C. N. Moore; “The Cologne Meeting of the 
Deutsche Mathematiker-Vereinigung,” by R. 
G. D. Richardson; “ Goursat’s Cours d’An- 
alyse,” by W. F. Osgood; “ Shorter Notices”: 
D’Ocagne’s Calcul graphique et Nomographie 
and Le Calcul simplifié, by L. I. Hewes; 
Durége’s Theorie der elliptischen Funktionen, 
by J. I. Hutchinson; Veblen and Lennes’s In- 
troduction to Infinitesimal Analysis, and 
Hedrick’s Algebra for Secondary Schools, by 
James Pierpont; Sturm’s Lehre von den 
geometrischen Verwandtschaften, Erster Band, 
and Scheibner’s Beitrige zur Theorie der 
linearen Transformationen, by Virgil Snyder; 
Lebon’s Table de Caractéristiques des Facteurs 
premiers, by G. A. Bliss; Serret-Scheffers’s 
Lehrbuch der Differential- und Integral- 
rechnung, by A. R. Crathorne; Blaschke’s 
Mathematische Statistik, by H. L. Rietz; 
Fleming-Aschkinass’s Elektrische Wellen- 
Telegraphie, by E. B. Wilson. “ Notes”; 
“ New Publications.” 


The January number of the Bulletin con- 
tains: “The October Meeting of the Ameri- 
can Mathematical Society,” by F. N. Cole; 
“On the Groups Generated by two Operators 
Satisfying the Condition s,s,—=s,"s,”,” by G. 
A. Miller; “The Teaching of Mechanics” 
(review of Jeans’s Theoretical Mechanics), by 
E. W. Brown; “Economics” (review of 
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Fisher’s Nature of Capital and Income 
and Rate of Interest), by E. B. Wilson; 
“ Shorter Notices”: Hesse-Gundelfinger’s An- 
alytische Geometrie der geraden Linie, des 
Punktes und des Kreises in der Ebene, by E. 
J. Wilezynski; Gray’s Bibliography of the 
Woks of Sir Isaac Newton and White’s 
Scrapbook of Elementary Mathematics, by D. 
E. Smith; Royal Society Catalogue of Pure 
Mathematics, by G. A. Miller; Carslaw’s 
Fourier’s Series and Integrals, by J. E. 
Wright; Grimsehl’s Angewandte Potential- 
theorie in elementarer Behandlung, by E. B. 
Wilson. “ Notes”; “ New Publications.” 


BOTANICAL NOTES 
TWO RECENT PAPERS ON ALGAE 


R. E. Bucuanan’s paper—“ Notes on the 
Algae of Iowa”—in the Proceedings of the 
Iowa Academy of Science, Vol. XIV., opens 
with a historical account of the study of the 
Iowa algae, in which eight previous papers 
are noted extending over a period of twenty- 
eight years from 1880 to the present. The 
181 species credited to the state are arranged 
mainly according to the system given in 
West’s “ British Freshwater Algae,” and for 
each particular localities are given with the 
name of the collector, and often the date of 
the collection. 

Of the Myzophyceae there are 45 species 
enumerated, of Bacillaricae 5; Heterokontae 
4; Chlorophyceae 127. No Phaeophyceae, nor 
Rhodophyceae, are known to occur in the state. 
This paper is to be considered as a preliminary 
report, for when the whole of the material col- 
lected by the author is worked over it is con- 
fidently predicted that many more species will 
be added to the algal flora of the state.” 

Somewhat like the foregoing is Conn and 
Webster’s “Preliminary Report on the Algae 
of the Fresh Waters of Connecticut,” pub- 
lished as Bulletin 10 of the State Geological 
and Natural History Survey. The authors 
say of it that “it is thought that it will be 
found to contain most of the common algae 
of the state.” It, also, is based upon West’s 
system, but no attempt is made to distinguish 
anything lower than the genera, the species 
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merely being enumerated, usually without 
localities being given. A somewhat hasty 
count of species gives for Myxophyceae 55 
species; Heterokontae, 3; Chlorophyceae, 223; 
and Rhodophyceae, 10. Comparing these with 
the Iowa algae we find that the species of 
Oscillatoria are the same in number (9) in 
the two lists, that Iowa has 12 species of 
Oedogonium, to 2 in Connecticut: so of Clado- 
phora the corresponding numbers are 7 for 
Iowa and 2 for Connecticut; Vaucheria, 7 and 
3; Zygnema, 4 and 5; Spirogyra, 25 and 20. 
In these genera the preponderance is greatly 
in favor of Iowa, but when we take up the 
desmids (Desmidiaceae) it is quite the oppo- 
site, standing 26 for Iowa, to 109 for Con- 
necticut. Forty-four well-drawn plates add 
greatly to the usefulness of the Connecticut 
report. 
PAPERS ON FUNGI 

THE quite extended paper (86 pages, and 9 
plates) by George R. Lyman on “Culture 
Studies on Polymorphism of Hymenomycetes ” 
(Proc. Boston Society of Natural History, 
vol. 23, No. 4, pp. 124-209) records the results 
of careful cultural studies, especially of woody 
and encrusting species. Besides the normal 
basidiospores formed by these fungi there are 
four others which may be regarded as second- 
ary, viz., (a) chlamydospores; (b) oidia; (c) 
budding cells; (d) conidia. The author con- 
cludes that “a considerable majority of 
Hymenomycetes possess no secondary spores; 
that oidia are common among the Agaricaceae 
and Polyporaceae, and are confined to these 
two families; that chlamydospores occasionally 
occur in connection with the basidio-fructi- 
fication, as in Nyctalis, Ptychogaster, and 
Fistulina, and: are quite widely distributed on 
the mycelia of all families; and that conidia 
and other highly specialized secondary methods 
of reproduction are rare, and occur more fre- 
quently in the Thelephoraceae than in the 
higher families.” 

Professor Olive’s paper on “Sexual Cell 


Fusions and Vegetative Nuclear Divisions in’ 


the Rusts” (Ann. Bot., Vol. XXII., pp. 331- 
360) explains to a certain extent some of the 
discordant results of Blackman’s and Christ- 


j 
| 
| 
jo ait 
“Se 
ix 
‘ = 
; 
) 
1 


190 SCIENCE 


man’s earlier investigations. He concludes 
that the conjugations by means of which the 
cells of the rusts change from a uninucleated 
to a binucleated condition are not to be re- 
garded as simple fusions for nutritive purposes 
as is common in many fungi, but as marking 
the beginning of the sporophyte generation. 

In a paper entitled “ Infection Experiments 
with Erysiphe cichoracearum” (Bull. Univ. 
Wis., Science Series, vol. 3, pp. 337-416) Dr. 
G. M. Reed takes up the question of “ physi- 
ological species,” and after making a great 
many infections concludes that his work 
“throws considerable doubt upon the existence 
of distinct biological forms” in mildews as 
well as in certain species of rust. The paper 
is so largely made up of tables that it can not 
be summarized. 

©. H. Kauffman’s “Unreported Michigan 
Fungi for 1907, with an Outline of the 
Gasteromycetes of the State” (in Tenth Ann. 
Report Mich. Academy of Science, pp. 63-84) 
adds many hitherto unreported species to the 
Michigan flora and includes a useful arrange- 
ment of the Gasteromycetes. The same 
author’s paper on the Physiology of the Sapro- 
legniaceae (in Ann. Bot., Vol. XXIL., pp. 361- 
387) adds to our knowledge of the structure 
and development of these interesting fungi, 
and is especially valuable as suggesting 
methods of culture. The author modestly 
says that his paper “adds something more of 
evidence towards the doctrine that sex in 
plants is determinable by external conditions,” 
distinctly disclaiming however that it is yet 
conclusive. 


CONNECTICUT MOSSWORTS 


Unper the title “The Bryophytes of Con- 
necticut ” Professor Doctor Evans and Mr. G. 
E. Nichols publish (in State Geol. and Nat. 
Survey, Bull., No. 11) an important contribu- 
tion to our knowledge of the mosses and liver- 
worts of that state. It opens with a well- 
written introductory chapter of 16 pages on 
the general structure of these plants, followed 
by a 5-page history of bryology in Connecticut 
(from which we learn that the first systematic 
work on these plants was undertaken by D. C. 
Eaton about half a century ago), half a dozen 
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pages of ecology, and two, on the economic 
values of bryophytes. Then follows the Cata- 
logue of 387 species, distributed as follows: 
Marchantwales, 12; Jungermanniales, 99; 
Anthocerotales, 3; Sphagnales, 31; Andre- 
aeales, 2; Bryales, 247. Under each species 
are given habitat, localities in the state, gen- 
eral distribution, exsiccati and references to 
descriptive or other papers. The bibliography 
includes 81 papers, beginning with Sullivant’s 
“ Anophytes ” in the second edition of Gray’s 
“ Manual,” in 1856, and coming down to the 
present. An excellent index closes this useful 
work. 


CHARLES FE. Bessey 
UNIVERSITY OF NEBRASKA 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION 

Tue Anthropological Section (H) of the 
British Association, held at Belfast last Sep- 
tember, was notable for the number and ex- 
cellence of the papers, many of which were 
fully illustrated with lantern slides. <A précis 
of the proceedings will be found in Nature, 
but readers of Science may like to hear how 
America was represented. In his presidential 
address on “ Totemism” Mr. A. C. Haddon 
criticized the terminology employed by most 
American students. He held a confusion had 
been made between totemism proper and the 
cult of a guardian spirit; doubtless American 
anthropologists will have something to say on 
this subject. Mr. W. J. Knowles, a local 
archeologist, described some stone axe factories 
that he had discovered near Cushendall in Co. 
Antrim, which recall in a small way, as was 
pointed out at the time, the bowlder quarries 
described by Dr. W. H. Holmes in the 
Fifteenth Annual Report of the Bureau of 
Ethnology. Mr. Knowles also exhibited some 
leaf-shaped flint objects which were probably 
an intermediate stage in the manufacture of 
arrow- and spear-heads and he alluded to the 
analogous leaf-shaped blades found by Mr. 
Holmes in the Piny branch quarry sites. Dr. 
W. H. Furness, third, of Philadelphia, read a 
very interesting and important paper on the 
“Ethnography of the Nagas of Eastern 
Assam,” which was illustrated by a fine series 
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of colored photographs that often elicited 
applause from the audience. This paper will 
be printed in full in the Journal of the Anthro- 
pologtcal Institute. Dr. Furness has traveled 
a great deal in the far east and his compari- 
sons of the Nagas with the interior tribes of 
Borneo will prove of value—as he knows them 
all so well, as is proved by his recently pub- 
lished magnificent volume on “ The Home-life 
of Borneo Head-hunters” (Lippincott Co.) 
and by the very valuable collection he has 
given to the Free Science and Art Museum of 
Philadelphia. Dr. Furness does not find a 
very close resemblance between the Nagas and 
Borneans which some have expected should 
occur. The Report of the Students Ethno- 
logical Survey of Canada Committee is prac- 
tically nothing more than a memoir by Mr. C. 
Hill-Tout on the Mainland Halkomé’lem, a 
division of the Salish of British Columbia, 
but more especially with the Tcil’q@’uk and 
Kwa’ntlen tribes of the Lower Fraser River. 
These ethnological studies run to over ninety 
pages, the greater number of which are de- 
voted to linguistics. The Royal Society of 
Canada has at least awakened to the im- 
portance of recording the rapidly vanishing 
lore of the Canadian aborigines and it is to 
be hoped that some action will now result and 
that the Canadian government will assist in 
this important national work. The reading 
by Mr. J. L. Myres of a suggestive paper 
written by Dr. W. H. Holmes, entitled “ The 
Classification and Arrangement of the Ex- 
hibits in an Anthropological Museum ” led to 
a very interesting discussion in which Dr. W. 
E. Hoyle, Professor Boyd Dawkins, both of 
the Manchester Museum, Mr. H. Balfour, of 
the Pitt Rivers Museum, Oxford; Mr. G. 
Coffey, of the Royal Irish Academy Museum, 
Dublin; Mr. E. Lovett, and Dr. A. C. Haddon 
took part. Several speakers referred to char- 
acteristic features of American museums and 
pointed out some of the ways in which the 
English museums could be rendered more in- 
structive and popular. It is beginning to be 
realized that a museum should be the educa- 
tional center of a town, but in order to be that 
it must itself first be educational in its scope. 
H. 
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SPECIAL ARTIOLES 


THE PRESENCE OF WATER VAPOR IN THE ATMOS- 
PHERE OF MARS DEMONSTRATED BY 
QUANTITATIVE MEASUREMENTS 

In 1867, Huggins first announced his de- 
tection of a slight intensification of the bands 
of aqueous absorption in the spectrum of 
Mars. The observation was an exceedingly 
delicate one, and resting, as it did, solely on 
eye-estimates of the relative intensities of 
weak lines which certainly do not differ very 
much in appearance, it is not remarkable that 
other observers, with even more powerful 
instruments, have declined to endorse the 
supposed intensification of aqueous bands, 
and have even denied its existence. Vogel, 
indeed, came to the aid of Huggins in 1873, 
and the opinion of two such accomplished 
observers was worth something. The ques- 
tion, however, up to the present time, has re- 
mained a matter of opinion only, with the 
honors about equally divided, the Lick ob- 
servers declaring positively that no intensifi- 
cation was visible. 

Under these circumstances, Professor 
Lowell’s announcement that Mr. V. M. 
Slipher had succeeded in photographing the 
little a band in the spectrum of Mars under 
conditions which left no doubt of its rela- 
tively greater strength, may have passed with 
some as no more than a fresh subject for 
incredulity, and one to be relegated to the 
same limbo of “ matter of opinion.” I there- 
fore resolved to try to place these observations 
on a more solid basis, and with material aid 
from Professor Lowell, who has generously 
placed at my disposal the means for testing 
my ideas, I am now able not only to confirm 
Mr. Slipher’s discovery, but to give numerical 
values for the amount of intensification of 
the a band. Besides this, it now becomes pos- 
sible to give an approximate estimate of the 
amount of water vapor which is present in 
the air of Mars. 

The instrument with which the examina- 
tion of the spectrograms is made, I call a 
spectral band-comparator. It can be used for 
comparing the intensities of either lines or 
bands in two different spectra, but was more 
especially intended for the examination of 
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faint or diffuse bands in spectra of small dis- 
persion, whence the name. After trial of 
other comparison objects, I conclude that 
nothing succeeds as well for the purpose of 
matching one of these hazy bands in a photo- 
graph of the spectrum as an equivalent, but 
not identical line or band in another spectrum 
of identical intensity as to the general back- 
ground of continuous spectrum. The com- 
parison line is chosen both narrower and 
brighter than the one to be measured 
in order that, when placed a little out 
of focus by a displacement of the objec- 
tive of the microscope with which it is viewed, 
it may appear both broader and fainter, and 
may thus resemble the object with which it is 
to be compared. Beyond this, the observa- 
tion consists simply in repeated settings of 
the microscope in its out-of-focus position 
corresponding to apparent equality of the 
hazy bands, and in the determination of a 
curve of brightness by a careful photometric 
calibration of the scale of the instrument. 

The measurement is safeguarded in every 
possible way, and especially by duplicate 
measures, made on each one of the plates, of 
a line which is certainly solar and not subject 
to modification by the atmospheres of the 
planets. For this purpose the hydrogen C 
line has been made a test object, and also a 
means by which the measures on little a may 
be corrected for trifling variations in the focus 
of the spectograph in the intervals between 
successive spectrum exposures. 

The measures on great C in the spectra of 
Mars and the moon, taken at Flagstaff by Mr. 
Slipher at such times as to give equal alti- 
tudes for the two bodies at midexposure, and 
for such durations as to produce equivalent 
intensity of spectral background under identi- 
eal photographic development, have a ratio 
which never departs much from unity; and 
the average ratio for all of the plates meas- 
ured approaches unity much within the limit 
of the probable error. On the other hand, 
similar series of measures on little a show 
without exception that little a is more in- 


tense in the spectrum of Mars than in that . 


of the moon, with equal C lines and for equal 
altitudes. 
The average value of the direct readings of 
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the spectral band-comparator makes the jp- 
tensity of a in the spectrum of Mars = 1,294 
+ 0.0245. The observations in full may be 
found in Lowell Observatory Bulletin, No, 
36. 
This result requires further correction by 
means of a calibration curve for the readings 
of the spectral band-comparator, before it can 
be stated in absolute units. To obtain such a 
curve, I have measured the disappearances of 
the same spectral line at various settings of 
the instrument with the modification of 
Pritchard’s wedge-photometer invented by 
Dr. Charles H. Williams, of Boston, and called 
by him a “simplex” photometer. It is a 
well-known fact that the eye is much more 
sensitive to slight variations of intensity than 
we might have anticipated. But just as we 
do not recognize our faculty of discrimina- 
tion, neither do we recognize how great the 
actual differences of intensities of illumina- 
tion may be which correspond to our fallacious 
impressions of the same. Differences of 
illumination which we note immediately, but 
which are not judged to be great, which in 
fact, at first guess, we estimate as but a few 
per cent., turn out to be many hundred per 
cent. when made the subject of exact measure- 
ment. It is probable that very few would 
guess in the absence of exact measurement 
that a first-magnitude star is one hundred 
times as bright as a sixth magnitude. Bear- 
ing these facts in mind, it need excite no 
surprise when I state that the actual ratio of 
intensity of the a band in Mars, when ex- 
pressed in absolute units, is much greater 
than would at first be inferred from the direct 
readings. I find that the real intensity of the 
band in the spectrum of Mars in the month of 
January, when the dew-point at Flagstaff was 
about 20° F., was four and a half times as 
great as in the lunar spectrum at the same 
altitude. 

I have endeavored to find out how far it is 
possible for this result to have been vitiated 
by inequalities of photographic development. 
Some of the spectrograms of Mars have been 
over-exposed, but by a detail in the mode of 


_ procedure to which only incidental allusion 


has been made, namely, by altering the illumi- 
nation of one or the other of the spectrograms 
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until identical illumination has been obtained, 
this diversity of photographic action, due to 
variation of exposure, or of development (of 
course with the proviso that such variations 
are never excessive), is apparently taken care 
of. At any rate, I find no difference in the 
results which can be traced to this cause. 
Admitting that the little a band is four and 
one half times as intense in the spectrum of 
Mars, if we may assume that the intensity of 
the band is proportional to the total amount 
of vapor present in the combined air columns 
traversed by the rays, as it is very nearly in 
the case of incipient absorption, it is perhaps 
permissible to say, since the rays pass twice 
through the atmosphere of Mars, that on 
the average Mars has 0.5 & (4.5 — 1.0) = 1.75 
times as much aqueous vapor in its atmos- 
phere as that which exists above Flagstaff in 
the month of January, or roughly, since one 
and three quarters times the amount of water 
vapor in the surface air of Flagstaff would be 
2.17 grains per cubic foot, or 5.0 grams per 
cubic meter, it may be concluded that the 
dew-point on Mars would be 33° F., if the 
distribution of moisture were the same in the 
upper air of the two planets. In this respect, 
however, there is a very wide divergence of 
conditions on the two worlds, since, as I have 
shown in my paper on “The Greenhouse 
Theory and Planetary Temperatures,” in the 
Philosophical Magazine for September, 1908 
(p. 469), the proportion of aqueous vapor 
existing at great elevations above the surface 
on Mars is very much greater than here. 
This is due to the comparatively rare atmos- 
phere of Mars, to the low boiling point of 
water on that planet where water evaporates 
much more readily than here, and to the pre- 
vailing desert conditions, that is to say, to 
the infrequency of those atmospheric condi- 
tions which conduce to the formation of cloud 
and rain. Through these causes, aqueous 
vapor on Mars diffuses to greater heights and 
remains suspended in the air for longer inter- 
vals than with us. As a consequence, al- 
though there may be a very extensive pro- 
tecting mantle of highly absorbent vapor 
which prevents surface radiation and con- 
serves surface temperature, the dew-point 
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at the surface remains low, probably seldom 
rising much above the freezing point, and 
the prevalent conditions on Mars are those 
of a mild but desert climate, as Professor 
Lowell has all along maintained. 


Frank W. Very 
WESTWoop ASTROPHYSICAL OBSERVATORY, 
WESTWOOD, Mass. 


THE SELACHIANS ADMITTED AS A DISTINCT CLASS 

Ever since 1873 (Am. Journ. Sci. (3), 6, 
434, 435) I have claimed class rank for 
the Selachians or Elasmobranchiates. This 
view has been later accepted by most Ameri- 
ean ichthyologists, and notably by Jordan, 
since 1902." At last two European natural- 
ists, of great eminence, have come to the 
same conclusion. 

Professor A. A. W. Hubrecht, in the Quar- 
terly Journal of Microscopical Science for 
November, 1908 (p. 156), has stated that “a 
division of the vertebrates in the superclasses 
of Cyclostomata, Chondrophora, and Osteo- 
phora might suggest itself, Amphioxus re- 
maining yet more isolated in its superclass 
of Cephalochordata. The CHonpRopHoRA 
would then contain the Elasmobranchs, the 
OstTEopHoRA all the other higher vertebrates.” 

Mr. C. Tate Regan, in the Annals and Mag- 
azine of Natural History for January, 1909 
(8. ser., 3, 75), has recalled that he had “ al- 
ready expressed the opinion that the true 
Fishes are at least as distinct from the Sela- 
chians, on the one hand, and the Batrachians, 
on the other, as any of the vertebrate classes 
are from each other, and are equally entitled 
to rank as a class,’” and insists on their claim 
to class distinction. 

Hubrecht and Regan, it is true, are not the 
first or only European naturalists to differ- 
entiate the Selachians as a class from the 
Pisces, for Geoffroy Saint-Hilaire and La- 


1 Up to 1887 Jordan had regarded the Selachians 
as a “class Elasmobranchii”; from 1888 to 1902 
he associated them with the Pisces under two sub- 
classes, Selachii and Holocephali; in 1902 he 
reverted to his former view. (See “ Guide to the 
Study of Fishes,” I., 1905, pp. 506, ete. 

Regan, Proc. Zool. Soc., 1906, p. 724, and 
“ Biol. Centr.-Am.,” Pisces, p. viii (1908). 


+} 
neg 
: 
| 
> 
4 
we 
é 
7 
4 


194 SCIENCE 


treille did so nearly a century ago (in 1825), 
but almost all later Europeans have looked 
with much disfavor on such a separation. It 
must not be forgotten, either, that L. Agassiz, 
over half a century ago (in 1857), also sepa- 
rated the Selachians as a distinct class but, it 
should be said, he also differentiated the 
“Ganoids” as an equally distinct class.” It 
is searcely necessary to add that the reasons 
for the present differentiation of the Sela- 
chians are different from those influencing 
the early zoologists. 

It may be hoped, in the interests of verte- 
brate morphology, that the view that has at 
last found favor among such active European 
naturalists as those noticed will be more prev- 


alent than heretofore. 
TuHeEo. GILL 


SEVENTH ANNUAL MEETING OF THE 
AMERICAN SOCIETY OF VERTEBRATE 
PALEONTOLOGISTS 


Tue seventh annual meeting was held in the 
geological laboratory of Johns Hopkins Univer- 
sity, Baltimore, Md., December 28-30, 1908. 

The meeting was called to order by President 
R. S. Lull on Monday, December 28, at 2:30 P.M. 
The minutes of the preceding meeting were read 
and approved. The treasurer’s report was read 
and accepted. A letter from Professor W. B. Clarke 
was read, giving notice of courtesies extended to 
the society. A letter from the U. S. Fish Com- 
mission was read, acknowledging receipt of resolu- 
tion regarding extinction of the great marine 
mammals, stating the sympathy of the commis- 
sion with the views there expressed, and asking 
for suggestions in regard to prevention of this 
extermination, 

The president appointed Messrs. Williston, Case 
and Matthew a committee to nominate officers for 
the ensuing year. 

On motion it was resolved*that the business 
meeting be postponed until 10:30 a.m. on Wednes- 
day and that the meeting proceed to the reading 
of papers. 

The reading of the presidential address by R. 8S. 
Lull, on “ Dinosaur Societies,” followed. The ad- 


* Agassiz, “ Cont. to Nat. Hist. U. S.,” I., 1857, 
p. 187. Agassiz recognized three orders of Selach- 
ians (“ Chimere, Galeodes and Batides”) and 
six (?) orders of Ganoids (“three orders, Cela- 
canths, Acipenseroids and Sauroids; and doubtful, 
the Siluroids, Plectognaths and Lophobranches ”). 
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dress discussed the relationships and the geolog- 
ical and geographical distribution of the severa] 
groups of Dinosauria and suggested hypotheses 
of phylogeny and migration to explain these facts 
of distribution. (The address will be published 
elsewhere. ) 

Discussion: Dr. Williston expressed his sense 
of the importance and interest of the paper. He 
did not agree with the author in making the early 
Mesozoic migrations via a North Atlantic land 
bridge; a more probable alternative was by way 
of southern land connections. In favor of this 
view he pointed out our lack of knowledge of 
southern Mesozoic land faunz, the easier com- 
munication at that time between the southern 
continents, and especially the presence of certain 
common types, such as Dicynodonts, in the early 
Mesozoic land faune of North America and Africa, 
although they are not found in the intervening 
northern land masses. He agreed with Professor 
Lull as to the Triassic age of Nanosaurus. In 
support of the lower Cretaceous age of a part of 
the Morrison formation he cited the discovery of 
Morosaurus, a Morrison genus, in the lower Cre- 
taceous Trinity sandstone of Oklahoma. He be- 
lieved that the American upper Cretaceous genera 
Paleoscincus (Judith River), Stegopelta (Lower 
Benton) and Ankylosaurus (Hell Creek) were 
closely related, if not identical, and were all de- 
rivable from Polacanthus of the Wealden of 
Europe. The recent discovery of Ceratopsia and 
of Hadrosaurus in the European Cretaceous re- 
duces still further the supposed isolation of our 
late Cretaceous land fauna from that of Europe. 

The meeting then adjourned. The second ses- 
sion was called to order at 9:30 a.m. Tuesday. 

A specimen from the Conemaugh beds of West 
Virginia was submitted for discussion by Dr. 
White. The specimen appears to be the tibia 
or radius of a large reptile. Its nature and rela- 
tionships were discussed especially by Drs. Willis- 
ton, Case and Dean. It was considered to be 
beyond doubt a bone or natural cast of a bone of 
a large Pareiasaurian, exceeding in size and con- 
siderably older geologically than any known mem- 
ber of the order. On motion it was resolved that 
the society expresses its sense of the importance 
of the specimen and of the desirability of having 
it fully described and illustrated. 

Dr. Williston then exhibited articulated skele- 
tons of Pariotichus and Lysorophus, obtained for 
the University of Chicago in western Texas last 
summer. The reptiles of the American Permian 
included four chief groups, the Pelycosaurs, the 
Cotylosaurs (including Chelydrosauria) the Pari- 
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otichus group and one other. The Pariotichus 
group is ordinally but not closely related to Pro- 
colophon. They were low, clumsy, crawling rep- 
tiles, large headed, with very primitive skull con- 
struction, pectoral girdle very primitive except 
for absence of cleithrum, 22-24 thoracic vertebrae, 
no intercentra, imperfectly double-headed ribs, 
some ventral armature, and very primitive, flat, 
plate-like pelvis. The phalangeal formula is not 
yet proved; there is no evidence as yet of the 
chelonian formula in any Permian reptile, and it 
is probably derived from the older formula with 
more numerous phalanges; the cervical vertebra 
are short and few in number; the animal had 
practically no neck, as in the contemporary am- 
phibians. The characters of Lysorophus have 
been stated in a recent publication by Dr. Willis- 
ton; an important discovery is of evidence that 
it possessed completely formed limbs, although of 
small relative size. 

Discussion: Dr. E. C. Case observed in regard 
to the abdominal ribs of the Pariotichide, that 
they were present in certain specimens discovered 
by him last summer. The absence of intercentra 
was confirmed and its significance considered. The 
essential similarity, aside from a few highly spe- 
cialized characters, of all these Permian forms as 
noted by Dr. Williston, is only explainable as a 
retention of primitive characters. 

This paper was followed by “ Notes on a Col- 
lecting Trip in the Permian of Texas, during the 
Summer of 1908,” by Dr. E. C. Case. The author 
discussed the stratigraphy and conditions of depo- 
sition of the Texas red beds. No very satisfac- 
tory arrangement of these strata has yet been 
made. Professor Cummins’s earlier arrangement 
was into (1) Wichita, (2) Clear Fork, (3) Double 
Mountain, successively overlying the Albany lime- 
stones, the Clear Fork being the chief fossiliferous 
horizon. The first two divisions are not clearly 
separable in Dr. Case’s opinion. The succession in 
the part of the region studied by him was as 
follows: 

(4) Conglomerate and sandstone layer similar 
to that below. 

(3) Red clay, about 20 feet. 

(2) Conglomerate layer, varying to a cross- 
bedded sandstone. 

(1) Red clays. 

The upper conglomerate forms the top of the 
country in the eastern part of the region. The 
sandstone is composed of wolian sand, the con- 
glomerate of rather angulate pebbles. West of 
Dundee the upper and lower conglomerate mem- 
bers come together and at the junction is a heavy 


bone bed. West of this comes in a new cenglom- 
erate layer. The strata were regarded as deposited 
along a lagoon-coast into which were washed the 
remains of animals and sediment from the dry 
land. They are not, strictly speaking, estuarine. 
Little is yet known of the geographic or geologic 
distribution of the fauna. The genus Diplocaulus, 
abundant north of the Wichita, has not been found 
south of it. Remains of insects—two well-pre- 
served wings—were discovered by Dr. Case last 
summer, their first discovery in this fauna. Other 
interesting discoveries were a new reptile of small 
size and a new amphibian allied to Zatrachys or 
Aspidosaurus. 

Discussion: Dr. Williston inquired whether the 
author considered that these beds indicated arid 
climatic conditions. Dr. Case: The beds them- 
selves probably not, but the back country may 
have been arid; the bones occur chiefly in the con- 
glomerate; in the clays they are very rare, but 
when found are apt to be articulated skeletons. 
This fauna was at least in part made up of dry 
land animals; the construction of the feet in 
Dimetrodon and Naosaurus is evidence for this 
view. 

Dr. Gordon took some exception to the author’s 
explanation of the stratigraphy, and discussed the 
relations of the sandstone layers. Dr. Williston 
observed that his experience last summer con- 
firmed the general accuracy of Dr. Case’s stratig- 
raphy, but that river channels appeared to be 
more abundant; he illustrated a typical example 
which he had noted. 

Dr. Gordon further discussed the paper, point- 
ing out that the so-called Permian red beds of 
this region are in fact a northward continuation 
of the Albany limestone itself, instead of an over- 
lying formation. This had been suspected by 
Dr. Cummins himself in the later years of his 
work. 

Dr. David White discussed the relations of the 
plants of the formation and its geological age. 
In his opinion, it is probably Permian and not 
Carboniferous. The evidence of aridity did not 
seem very convincing. Dr. Gordon: As originally 
applied the Clear Fork and Double Mountain 
formations do really overlie the Albany. The mis- 
take in Dr. Cummins’s stratigraphy lay in his 
extending the Clear Fork eastward into Baylor 
County. 

The president then called for the paper by 
Dr. Dean. 

The author showed a series of micro-photo- 
graphs illustrating the remarkable preservation 
of the muscular tissue in the fossil sharks of the 
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Cleveland shale, and remarked upon its rarity and 
interest. The striation of the muscular fiber could 
be clearly observed. In one specimen the form and 
structure of the kidneys of both sides were shown. 

The next paper was by Dr. Matthew, on a skull 
of Apternodus and skeleton of a new Artiodactyl 
from the lower Oligocene of Wyoming. The speci- 
mens in question were obtained for the University 
of Wyoming by Mr. W. H. Reed, to whose courtesy 
and to the good offices of Dr. Williston the author 
owed the privilege of description. The Apter- 
nodus is an Insectivore of the rare and primitive 
Zalambdodont division; it is the third and most 
complete fossil skull referable to this group. The 
structure is peculiar in several respects, but its 
nearest relationships appear to be with the Cente- 
tide of Madagascar. It affords some interesting 
data bearing upon the hypotheses regarding the 
origin of the tritubercular molar of mammalia. 
The second specimen represents a new stage of the 
Camel phylum, intermediate in most respects be- 
tween Protylopus of the upper Eocene and Para- 
tylopus and Poébrotherium of the middle Oligo- 
cene, but nearer to the former genus. The lateral 
digits of the fore feet are complete but slender; 
those of the hind feet are reduced to nodular rudi- 
ments. The proportions of the limbs, feet, skull 
and neck are as in Protylopus, lacking the elon- 
gate proportions of all the later camels; the 
tympanic bulla is of camelid type. The molar 
teeth are very short crowned and the upper molars 
peculiar in the development of a strong additional 
crest on the anterior wing of the posterior inner 
crescent. This crest is feebly developed in certain 
Giraffide, not known in other artiodactyla. Ex- 
cept in this peculiar feature the new genus repre- 
sents very satisfactorily the lower Oligocene stage 
in the evolution of the Camelide. 

The next paper was by Dr. Loomis upon the 
“Camels of the Lower Miocene.” The author 
recognized two aberrant lines of camels, one rep- 
resented by Stenomylus, the other by Oxydactylus, 
besides the more direct line of descent, imperfectly 
known at this stage of its evolution. A new spe- 
cies of Stenomylus was indicated by the series of 
complete skeletons found at the Amherst quarry, 
in which the premolars are further reduced than 
in the type of the genus. The author also showed 
drawings of a new species of peccary from this 
horizon. 

The paper was discussed by Messrs. Cook, Mat- 
thew and Riggs. 

Dr. E. S. Riggs then presented the results of 
his observations upon the Loup Fork beds of east- 
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ern Wyoming. The author had adopted in genera] 
the classification given by Mr. Hatcher. The Mon. 
roe Creek beds he had found hardly distinguish. 
able from the Harrison and generally very barren, 
The Harrison beds are fossiliferous. The correla- 
tion between certain types of sediment and certain 
faunal groups of animals was noted. The strata 
were probably deposited by rivers in an open 
plains country. A list of the principal fossils was 
given, and the origin of the Demonelix beds was 
discussed at some length. The author had found 
remains of five different species of animals asso- 
ciated with the Demonelix spirals, viz., skulls and 
skeletons of Steneofiber, skeletons of two genera 
of carnivora, a jaw of Merychyus, and parts of 
the skeleton of Owydactylus. The last was partly 
without and partly within the spirals and the 
parts within had apparently been absorbed or eaten 
away. The other fossils lay completely within the 
spirals. Photographs of one of the carnivore 
skeletons were shown; the animal appeared to be 
coiled up in a natural position, as though resting 
upon a bed of sand within the cavity. It was 
concluded that at some stage of their formation 
these spirals had been open holes, but their mode 
of origin was still obscure. If they originated as 
burrows their formation must be ascribed to one 
only of the several animals found in them. In 
connection with a possible vegetable origin atten- 
tion was drawn to the spirally coiled lianas com- 
mon in tropical forests. These if buried in sand 
might decay and leave an open hole. 

The paper was discussed by Messrs. Cook, 
Loomis and Matthew with regard to the correla- 
tion of the Harrison beds and the origin of De- 
monelix. 

After which the meeting adjourned to 3:15 P.M. 

The first paper of the afternoon session was by 
Dr. D. Matthew and Harold Cook, on a “ Pliocene 
Fauna from Western Nebraska.” The fossils de- 
scribed were from deposits lying just south of the 
divide between the Niobrara and North Platte 
Rivers in Sioux County, Nebraska, a new locality 
discovered by the authors last summer while pros- 
pecting in the interests of the American Museum 
of Natural History. The formation appeared to 
be a marginal phase of the Ogalalla formation, 
and had been largely removed by eolian action, 
leaving in places only a residuum of gravels and 
coarser deposits of old channel beds, mantling the 
eroded surface of the Miocene beds. At other 
points the upper formation was more or less in- 
tact, and easily distinguished by the prevalence of 
true quartz sands and gravels of metamorphic and 
erystalline rocks. With the residual gravels of 
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the channel beds were great numbers of bones and 
teeth, mostly fragmentary and waterworn, but 
indicating a large and varied fauna. More than 
sixty species are represented by our collections, 
of which a considerable part are clearly new. 
Horses are the most abundant fossils, some hun- 
dreds of jaw-fragments and about ten thousand 
separate teeth being in the collection. All these 
belong to the Protohippine group, and are closely 
allied to those of the upper Miocene, but in some 
cases more specialized. Equus does not occur. 
A large variety of camels is present, some of 
gigantic size. The deer-antelope Merycodus is 
common, along with several kinds of true deer. 
The presence of true antelopes of the Tragoceras 
group is indicated by a horn, several upper jaws, 
teeth and skeleton bones. A single lower jaw is 
referable to the genus Bison, but its pertinence to 
this fauna is questioned. There are also several 
species of Oreodonts with a more advanced type 
of dentition than any described genera. Advanced 
species of the rhinoceros genera Teleoceras and 
Aphelops are present, and a Proboscidean of un- 
determined genus. The presence of Edentata is 
indicated by a single imperfect claw. Peccaries, 
several genera of rodents, and more than a dozen 
different Carnivora are represented. Most of them 
belong to known upper Miocene genera, but in 
several instances the species are more highly 
specialized. One lower jaw represents the modern 
genus Bassariscus, not heretofore known fossil. 
The age of the fauna is regarded as lower Plio- 
cene, and the nearest comparisons are with the 
fauna of the Alachua clays of Florida and the 
Rattlesnake beds of Oregon. 

In the underlying beds were found several skele- 
tons of Merychippus and other genera, indicating 
that they are of middle Miocene age, equivalent 
to the Pawnee Creek beds of Colorado, and later 
than any of the Miocene beds in the Niobrara 
Valley to the north of them. 

Discussion: Mr. Riggs observed that he had 
seen similar cases of residual deposits of bones in 
eastern Wyoming last summer. 

Dr. Loomis remarked on the extraordinary 
abundance of animal remains gathered together 
within a small space at this locality. 

Mr. Gidley observed upon the highly specialized 
character of the horses, which he thought com- 
pared most nearly with those of the Archer beds 
(Alachua clays). 

Mr. Hussakof’s paper then followed, “On a 
Method of Arranging Large Study Collections in 
Museums.” The author described the methods of 
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arranging the fossil fish collections in the Amer- 
ican Museum. They are placed in shallow trays 
in racks, an arrangement first introduced by 
Darwin. He advocated an arrangement primarily 
zoological, with a subordinate ariangement in 
alphabetic order. Special collections could be kept — 
apart until studied and then merged in the gen- 
eral series. Space could be left for the addition 
of new material to the collections without disar- 
ranging the order. The paper was discussed by 
Mr. Gidley and Dr. Matthew. 

The next paper was by E. B. Branson, “ Notes 
on some Dinichthyids from northern Ohio.” The 
author described a number of specimens of Dinich- 
thyids recently collected for the museum of Ober- 
lin College, including a fine skull of D. inter- 
medius and a number of jaws and skull plates 
apparently of undescribed species. He also called 
attention to a specimen of Amphibian foot-prints 
from the Mauch Chunk shales of Pennsylvania. 

Discussion: Dr. Hussakof inquired in regard to 
the occurrence of D. intermedius in the Delaware 
limestone as reported by Mr. Branson, and ex- 
pressed some doubt as to the certainty of the 
horizon. He also noted the variable character of 
the mandible in the species of Dinichthys. 

Mr. Branson, in reply, stated that there was no 
doubt as to the specimen in question being in 
place in the Delaware limestone. 

The session was then adjourned. 

On Wednesday, December 30, the society recon- 
vened at 10 a.m. and proceeded with the program 
of papers. 

Professor Osborn explained the plans of the 
International Committee on Geologic Correlation 
of the National Academy of Sciences. Professor 
Williston expressed his sense of the importance 
and desirability of the work as outlined. Dr. 
Loomis pointed out the need for field sections in 
the collecting of fossil vertebrates. 

Professor Osborn then gave a preliminary report 
upon the skeleton of Trachodon discovered by 
Mr. Sternberg last summer. The specimen is 
articulated and complete except for the tail and 
hind feet. Careful preparation at the American 
Museum indicates that almost the whole integu- 
ment is preserved, and the author described its 
character and pattern. The specimen was prob- 
ably naturally mummified, and then buried by a 
mass of sand from a freshet. This skeleton, aside 
from its extraordinary interest in the preservation 
of the integument, will add considerably to our 
knowledge of the osteology of Trachodon, espe- 
cially as regards the shoulder-girdle and its rela- 
tions to the sternum and ribs. The paper was 


ory 
5 
bie 
j 
AS 
remy 
fhe 
‘ 
. 
a 
= 
je 
“he 
AS 
= 
> 
Gee 
pit?” 


198 


illustrated by several slides, showing the locality 
and stages in the excavation of the specimen. 

Professor Osborn then gave a brief description 
of the Cretaceous section in Montana in which the 
skeleton of J'yrannosaurus was found last sum- 
mer, pointing out the sharp faunal distinction 
between the true Cretaceous and the Eocene part 
of the section. 

Discussion: Professor Lull inquired whether 
this specimen throws any further light upon the 
supposed aquatic habits of Trachodon. 

Professor Osborn replied that in general the 
view that these animals were waders rather than 
truly aquatic, appeared to be the most probable. 

Dr. Williston inquired as to whether any carbon 
was preserved in the skin, as it is in so many 
instances in the Kansas chalk. He also recalled 
that in the excavation of the type specimen of 
Morosaurus grandis in 1878, considerable parts 
of the skin were found to be present in the form 
of a rather thick carbonaceous sheet. Owing to 
the unfavorable conditions, it was not then pos- 
sible to preserve any part of the skin. He pointed 
out additional reasons against believing that the 
Dinosaurs were aquatic animals. 

The problem of the habitat of the Sauropodous 
Dinosaurs was further discussed by Dr. Matthew, 
Dr. Williston, Mr. Riggs, Professor Lull and Mr. 
Gidley. Dr. Williston and Mr. Riggs advocated a 
terrestrial, Dr. Matthew and Mr. Gidley a wading, 
habit for this group. 

In absence of Professor Osborn, Dr. Matthew 
then reported briefly upon the Bison latifrons 
skull recently acquired by the American Museum. 
This is believed to be the finest fossil bison skull 
on record. It measures nearly six feet from tip 
to tip of the horn-coves; the skull is but slightly 
larger than that of B. americanus, but shows 
several differences in form. It was discovered 
some years ago near Hoxie, in northwestern 
Kansas. 

Discussion: Dr. Case mentioned a fine fossil 
bison skull in the collection of Iowa University. 
Dr. Williston observed that there was a very fine 
skull in the Leland Stanford University collec- 
tions. It had not, he believed, been mentioned in 
print. He further discussed the characters of the 
different species of Bison and the geological 
horizon of B. alleni, reported by Marsh as Plio- 
cene but probably Pleistocene. The living species 
B. americanus is also found in the late Pleisto- 
cene. 

The program of papers being completed, the 
business meeting of the society followed. 

The nominating committee reported that they 
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had agreed upon the names of Dr. J. C. Merriam 
for president and Mr. E. S. Riggs for secretary 
and treasurer. These nominations were accepted 
by the society and Messrs. J. W. Gidley, Barnum 
Brown and F. B. Loomis were then nominated as 
executive committee, and there being no further 
nominations, the secretary was instructed to cast 
a ballot for the nominees, and they were duly 
elected. 

It was further resolved that the secretary with 
an assistant from the executive committee should 
have charge of the arrangement of program for 
the ensuing meetings, to avoid conflict with the 
programs of related societies whose meetings the 
members might wish to attend. 

The following gentlemen were then proposed for 
membership: Professor E. R. Branson, Oberlin 
College, Ohio; Dr. Roy L. Moodie, Kansas Uni- 
versity; Mr. W. H. Reed, University of Wyoming; 
Mr. C. H. Sternberg, Lawrence, Kansas; Professor 
C. E. McClung, Kansas University. After each 
name had been individually balloted upon, the 
president declared the unanimous election of all 
to membership in the society. 

On motion of Dr. Loomis the following resolu- 
tion was passed: 

Resolved, That the American Society of Verte- 
brate Paleontologists, having found the “ Bibliog- 
raphy and Catalogue of Fossil Vertebrates of 
North America,” issued as a bulletin of the U. S. 
Geological Survey, of the greatest service in ex- 
pediting research, do hereby request the director 
of the survey to prepare and publish a supplement 
to the same, to include the bibliography from 1900 
to 1910, and do respectfully tender all assistance 
possible. 

It was then resolved that the society express its 
appreciation and thanks to Professor Clarke and 
the Johns Hopkins University for their courtesies 
and efforts which had done so much to promote 
the success of the Baltimore meeting. 

After which the society adjourned. 


W. D. MatTruew, 
Secretary 


SOCIETIES AND ACADEMIES 

THE GEOLOGICAL SOCIETY OF WASHINGTON 
Ar the 209th meeting of the society, held at 
the Cosmos Club, on Wednesday evening, Novem- 
ber 11, 1908, Mr. Willis T. Lee spoke informally 
on an occurrence of coal changed to coke and 

graphite in the Raton, New Mexico, coal field. 
During some period of volcanic activity after 
the coal beds had been formed igneous rock was 
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intruded into the beds. In some places this took 
the form of dikes, such as the “stone wall” at 
Raton; in other places it formed intrusive sheets 
thrust in between the beds. Where a compara- 
tively small amount of this melted rock came in 
contact with the coal it changed the coal to coke, 
but where a large amount was injected the greater 
heat transformed the coal into graphite. This 
transformation was effected over an area of sev- 
eral hundred acres in Red River Valley. 


Regular Program 
Results of @ Geodetic Study of the San Francisco 

Earthquake: Mr. Joun F. Hayrorp. 

The report of the California State Earthquake 
Investigation Commission is now being published 
by the Carnegie Institution. It includes a paper 
prepared by Messrs. Hayford and Baldwin, of the 
Coast and Geodetic Survey, giving the permanent 
displacements detected at sixty-one old triangula- 
tion stations, by new triangulation after the 
earthquake. 

The permanent displacements to the northward 
on the west side and to the southward on the 
east side of the fault are greatest at the fault, 
and are nearly or quite parallel to it. On either 
side of the fault the permanent displacements 
decrease with increase of distance from the fault 
in such a way that lines on the surface of the 
ground and at right angles to the fault, which 
were straight before the earthquake, became 
curved lines after the earthquake, concave to the 
southward east of the fault and concave to the 
northward west of the fault. 

At corresponding distances from the fault, espe- 
cially near it, the displacements on the western 
side of the fault are twice as great, on an average, 
as those on the eastern side. 

Mr. Hayford presented some considerations 
which lead him to believe that in such an earth- 
quake the fault along which the displacements 
take place should not be expected to lie in the 
middle of the area which was under stress before 
the earthquake and the displacements should not 
be expected to be equal on the two sides of the 
fault. 


Ordovician Paleogeography: Mr. E. O. Utricu. 
Mr. Ulrich exhibited paleogeographic maps of 
North America showing four stages of the Mo- 
hawkian epoch. Their explanation was preceded 
by a brief discussion of the classes of evidence 
available in paleogeographic studies. Roughly 
divided the facts bearing more or less directly 
upon paleogeography comprise two main classes: 


SCIENCE 


199 


(1) organic (composition and distribution of 
faunas and floras) and (2) physical (phenomena 
of stratigraphic overlap, character and distribu- 
tion, with respect to known lands and seas, of the 
various kinds of deposits, marine and non- 
marine). 

The presence and direction of ancient marine 
currents is determined primarily by organic cri- 
teria, but in a few cases their evidence is ma- 
terially corroborated by facts falling under the 
physical class. It was pointed out, on the other 
hand, that the physical criteria of stratigraphic 
overlaps are but rarely sufficiently conclusive by 
themselves. As a rule they require the corrobo- 
rative evidence of organisms before the overlaps 
may be accepted as established. In many cases 
also the overlap was originally suggested by 
purely paleontologic evidence, the physical evi- 
dence being so obscure that it is easily over- 
looked. 

Further, it was pointed out that the physical 
criteria indicating coasts, especially of Paleozoic 
lands, are often exceedingly inconspicuous. In- 
dubitable instances were cited of near-shore sedi- 
mentation, in seas submerging old lands, the true 
significance of which might perhaps never have 
been recognized if the beds had been unfossil- 
iferous. 

The first step in the preparation of paleogeo- 
graphic maps is the solution of approximately 
synchronous facts. These must be primarily only 
organic, With such parts as a basis and check 
we may use orogenic movements which resulted 
in the emergences or submergences of large epi- 
continental areas. These movements are chron- 
icled by the rocks and fossils, but it is the paleon- 
tologist alone who is responsible for their chro- 
nologic classification. Indeed, the determination 
of the relative age of geologic phenomena, hence 
the solutions of facts that may be reasonably 
assumed to be approximately synchronous, is the 
paleontologist’s principal excuse for being. Con- 
sidering his long training he may justly claim to 
have become an expert in such solution; and it 
is an undeserved reflection on his intelligence and 
attainments when a non-paleontologist says that 
a “New York formation can not be narrowly 
correlated with an equivalent in the Mississippi 
Valley,” and that “the data of paleogeography 
do not admit of refined definition.” 

In the speaker’s estimation the relative com- 
petency of the two classes of evidence, organic 
and physical, is, respectively, as four is to one; 
and that the latter without the support of highly 
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refined paleontologic data is as a ship devoid of 
rudder and skipper. It was further asserted that 
the “autocratic dicta” of the successful strati- 
graphic paleontologist of to-day are not based 
solely on comparisons of lists and collections of 
fossils but upon every physical fact that may 
have a bearing on the variation, Lorizontal and 
vertical, of faunas and floras. Obviously then, 
only an up to date paleontologist is equipped to 
produce a good paleogeographic map. 
RatpH ARNOLD, 
Secretary 


THE SOCIETY FOR EXPERIMENTAL BIOLOGY AND 
MEDICINE 


Tue thirty-first meeting of the society was held 
at the Rockefeller Institute for Medical Research, 
December 16, 1908, with President Lee in the 
chair, 

Members present; Atkinson, Auer, Beebe, Bur- 
ton-Opitz, Calkins, Carrel, Clowes, Elsberg, Emer- 
son, Ewing, Famulener, Foster, Gies, Halsted, 
Hatcher, Jacobs, Janeway, Joseph, Kast, Lee, 
Levene, Levin, Lewis, Lusk, Meltzer, Meyer, Mor- 
gan, Noguchi, Opie, Pearce, Sherman, Terry, Tor- 
rey, Van Slyke, Wadsworth, Weil, Wood. 

Members elected: Albert C. Crawford, W. H. 
Schultz and Thomas A. Storey. 

Scientific Program‘ 

John C. Hemmeter (by invitation): Reply and 
explanation to recent criticism of Dr. Hemmeter’s 
experimental study on effects of extirpation of the 
salivary glands upon the gastric secretion. 

G. H. A. Clowes: A critical study cf the con- 
ditions under which zymase and its associated 
co-enzyme bring about alcoholic fermentation. 

Alexis Carrel: Presentation of a dog ten months 
after double nephrectomy and replantation of one 
kidney. 

Don R. Joseph and 8. J. Meltzer: A demonstra- 
tion of the life-saving action of eserin in poisoning 
by magnesium. 

A. O. Shaklee and S. J. Meltzer: The mechanical 
destruction of pepsin. 

John Auer: A demonstration of the effects of 
CO, upon the frog’s pupil. 

* Authors’ abstracts of the papers read before 
the Society for Experimental Biology and Medi- 
cine are published in the Proceedings of the So- 
ciety for Experimental Biology and Medicine. A 
number is issued shortly after each meeting, and 
costs twenty cents a copy. Copies may be obtained 
from the managing editor, William J. Gies, 437 
West 59th Street, New York. 
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Richard Weil: On the specific acquired resist. 
ance of red blood cells, 

Hideyo Noguchi: The butyric acid reaction {or 
syphilis in man and in the monkey. 

D. D. Van Slyke and P. A. Levene: The quan. 
titative separation of leucin from valin. 

W. A. Jacobs and P. A, Levene: Further studies 
on the constitution of inosinic acid. 

Ralph S. Lillie: The significance of changes jn 
the permeability of the plasma membrane of the 
living cell in the processes of stimulation and 
contraction. 

F. C. Becht and J. R. Greer (by invitation) ; 
On the relative concentration of lysins, precipitins, 
agglutinins, opsonins and related substances in the 
different body fluids of normal and immune ani- 
mals. 

Nellis B. Foster: Studies of the influence of 
various dietary conditions on physiological re. 
sistance. I. The influence of different proportions 
of protein in the food on resistance to the toxicity 
of ricin and on recuperation from hemorrhage, 


J. Gigs, 
Secretary 


THE AMERICAN CHEMICAL SOCIETY 
NEW YORK SECTION 


Tue fourth regular meeting of the session of 
1908-9 was held at the Chemists’ Club on Jan- 
uary 8. 

Mr. Frank Gottsch presented “A Simple Spe- 
cific Gravity Apparatus for Portland Cement.” 
His method, which he illustrated by a determina- 
tion on the lecture table, depends upon the weight 
of cement required to replace a measured volume 
of kerosene removed from a graduated flask. It is 
rapid and gives results sufficiently accurate for 
commercial work. 

The rest of the evening was devoted to the 
general subject: “The United States Patent Law: 
Its Use and Abuse.” The speakers and their 
titles were: 

F. I. Allen: “Introduction: Historical and 
Descriptive.” 

W. Hastings Swenarton: “ Patents, Trade Se- 
erets and Trade Names as Factors in Industrial 
Development—Their Relative Functions.” 

L. C. Raegener: “Some Defects in the Practise 
of Our Patent System and Suggested Remedies.” 

B. C. Hesse: “ Some Suggestions as to Desirable 


Improvements.” 
L. H. Baekeland: “The Inventor’s Standpoint.” 
C. M. Joyce, 
Seoretary 


